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00 

(57) Abstract: Newly identified Olfactory G protein-coupled receptors (ORs), and the genes and cDNA encoding said receptors 
are described. Specifically, G protein -coupled receptors active in olfactory signaling, and the genes and cDNA encoding the same, 
are described, along with methods for isolating such genes and for isolating and expressing such receptors. Methods for represent- 
ing olfactory perception of a particula odorant in a mamma] are also described, as are methods for generating novel molecules or 
combinations of molecules that elicit a predetermined odor perception in a mammal, and methods for simulating one or more odors. 
^ Further, methods for stimulating or blocking odor perception in a mammal are also disclosed. 
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Cross Reference to Related Applications 

This application claims priority to the following provisional applications: U.S. 
5 Ser. No. 60/188,914, filed March 13, 2000, entitled, "NOVEL OLFACTORY 
RECEPTORS AND GENES ENCODING SAME," to Zozulya; U.S. Ser. No. 
60/192,033, filed March 24, 2000, entitled, "NOVEL OLFACTORY RECEPTORS 
AND GENES ENCODING SAME," to Zozulya; U.S. Ser. No. 60/198,474, filed 
April 12, 2000, entitled, "NOVEL OLFACTORY RECEPTORS AND GENE 

10 ENCODING THE SAME to Zozulya; U.S. Ser. No. 60/1 99,335, filed April 24, 2000, 
"HUMAN OLFACTORY RECEPTORS AND GENES ENCODING THE SAME", to 
Zozulya; U.S. Ser. No. 60/207,702, filed May 26, 2000, entitled, "HUMAN 
OLFACTORY RECEPTORS AND GENES ENCODING THE SAME", to Zozulya; 
U.S. Ser. No. 60/213,849, filed June 23, 2000, entitled, "HUMAN OLFACTORY 

15 RECEPTORS AND GENES ENCODING THE SAME", to Zozulya; U.S. Ser. No. 
60/226,534, filed August 16, 2000, "HUMAN OLFACTORY RECEPTORS AND 
GENES ENCODING THE SAME", to Zozulya; U.S. Ser. No. 60/230,732, filed 
September 7, 2000, "HUMAN OLFACTORY RECEPTORS AND GENES 
ENCODING THE SAME", to Zozulya; and U.S. Ser. No. 60/266,862, filed February 

20 7, 2001, "HUMAN OLFACTORY RECEPTORS AND GENES ENCODING THE 
SAME", to Zozulya. All of these applications are herein incorporated by reference in 
their entireties. 

Field of the Invention 

25 The invention relates to newly identified mammalian chemosensory G protein- 

coupled receptors, particularly olfactory receptors, fragments thereof, classes of such 
receptors, genes and cDNAs encoding said receptors, vectors including said receptors, 
and cells that express said receptors. The invention also relates to methods of using 
such receptors, fragments, genes, cDNAs, vectors, and cells to identify molecules 

30 involved in olfactory perception. The invention therefore has application in the 
selection and design of odorant compositions, as well as malodor blockers (olfactory 
receptor antagonists), particularly perfumes and fragrance compositions and 
components of deodorants and other malodor blocking compositions. 
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Description of the Related Art 

The olfactory system provides sensory information about the chemical 
composition of the external world. Olfactory sensation is thought to involve distinct 
5 signaling pathways. These pathways axe believed to be mediated by olfactory 
receptors (ORs). Cells which express olfactory receptors, when exposed to certain 
chemical stimuli, elicit olfactory sensation by depolarizing to generate an action 
potential, which is believed to trigger the sensation. 

As such, olfactory receptors specifically recognize molecules that elicit 
10 specific olfactory sensation. These molecules are also referred to herein as 
"odorants." Olfactory receptors belong to the 7-transmembrane receptor superfamily 
(Buck et al, Cell 65:175-87 (1991)), which are also known as G protein-coupled 
receptors (GPCRs). G protein-coupled receptors control many physiological 
functions, such as endocrine function, exocrine function, heart rate, lipolysis, 
15 carbohydrate metabolism, and transmembrane, signaling. The biochemical analysis 
and molecular cloning of a number of such receptors has revealed many basic 
principles regarding the function of these receptors. 

For example, IL S. Patent No. 5,691,188 describes how upon a ligand binding 
to a GPCR, the receptor presumably undergoes a conformational change leading to 
20 activation of the G protein. G proteins are comprised of three subunits: a guanyl 
nucleotide binding a subunit, a p subunit, and a y subunit. G proteins cycle between 
two forms, depending on whether GDP or GTP is bound to the a subunit. When GDP 
is bound, the G protein exists as a heterotrimer: the GaPy complex. When GTP is 
bound, the a subunit dissociates from the heterotrimer, leaving a GPy complex. When 
25 a GaPy complex operatively associates with an activated G protein-coupled receptor 
4 in a cell membrane, the rate of exchange of GTP for bound GDP is increased and the 
rate of dissociation of the bound Gcc subunit from the GaPy complex increases. The 
free Ga subunit and GPy complex are thus capable of transmitting a signal to 
downstream elements of a variety of signal transduction pathways. These events form 
30 the basis for a multiplicity of different cell signaling phenomena, including for 
example the signaling phenomena that are identified as neurological sensory 
perceptions such as taste and/or smell. 
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Genes encoding the olfactory receptors are active primarily in olfactory 
neurons (Axel, Set Amer., 273:154-59 (1995)). Individual olfactory receptor types 
are expressed in subsets of cells distributed in distinct zones of the olfactory 
epithelium (Breer, Semin. Cell Biol, 5:25-32 (1994)). The human genome contains 
5 approximately one thousand genes that encode a diverse repertoire of olfactory 
receptors (Rouquier, Nat. Genet, 18:243-50 (1998); Trask, Hum. Mol Genet., 
7:2007-20 (1998)). It has been demonstrated that members of the OR gene family are 
distributed on all but a few human chromosomes. Through fluorescence in situ 
hybridization analysis, Rouquier showed that OR sequences reside at more than 25 

10 locations in the human genome. Rouquier also determined that the human genome 
has accumulated a striking number of dysfunctional OR copies: 72% of the analyzed 
sequences were found to be pseudogenes. An understanding of an animal's ability to 
detect and discriminate among the thousands of distinct odorants or tastants, and more 
particularly to distinguish, for example beneficial tastants or odorants from toxic 

15 tastants or odorants, is complicated by the fact that chemosensory receptors belong to 
a multigene family with over a thousand members. For instance, there are up to 1,000 
odorant receptors in mammals. 

Moreover, each chemosensory receptor neuron may express only one or a few 
of these receptors. With respect to odorant receptors, any given olfactory neuron can 

20 respond to a small set of odorant ligands. In addition, odorant discrimination for a 
given neuron may depend on the ligand specificity of the one or few receptors it 
expresses. To analyze odorant-receptor interactions and their effects on olfactory 
cells, specific ligands and the olfactory receptors to which they bind are identified. 
This analysis requires isolation and expression of olfactory polypeptides, followed by 

25 binding assays. 

Some studies suggest that OR genes can be expressed in tissues other that the 
olfactory epithelium, indicating potential alternative biological roles for this class of 
chemosensory receptors. Expression of various ORs has been reported in human and 
murine erythroid cells (Feingold 1999), developing rat heart (Drutel, Receptor 

30 Channels, 3(l):33-40 (1995)), avian notochord (Nef, PNAS, 94(9):4766-71 (1997)) 
and lingual epithelium (Abe, FES LetL, 316(3):253-56 (1993)). One experimentally 
documented case also established the existence of a large subset of mammalian ORs 
transcribed in testes and expressed on the surface of mature spermatozoa, thereby 
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suggesting a possible role of ORs in sperm chemotaxis (Parmenthier, Nature, 
355:453-55 (1992); Walensky, Mol Med,, 1(2):130-41 (1998); Branscomb, Genetics, 
156(2):785-97 (2000)). It was also hypothesized that olfactory receptors might 
provide molecular codes for highly specific cell-cell recognition functions in 
5 development and embryogenesis (Dreyer, PNAS, 95(1 1):9072-77 (1998)). 

Complete or partial sequences of numerous human and other eukaryotic 
chemosensory receptors are currently known. See, e.g., Pilpel, Y. and Lancet, D., 
Protein Science, 8:969-77 (1999); Mombaerts, P., Annu. Rev. NeuroscL, 22:487-50 
(1999); see also, EP0867508A2, US 5874243, WO 92/17585, WO 95/18140, WO 

10 97/17444, WO 99/67282. Due to the complexity of ligand-receptor interactions, and 
more particularly odorant-receptor interactions, information about ligand-receptor 
recognition is lacking. In part, the present invention addresses the need for better 
understanding of these interactions. The present invention also provides, among other 
things, novel chemosensory receptors, and methods for utilizing such novel 

1 5 chemosensory receptors and the genes and cDNAs encoding such receptors, especially 
for identifying compounds that can be used to module chemosensory transduction, 
such as olfaction. 

Summary of the Invention 
20 Toward that end, it is an object of the invention to provide a new family of G 

protein-coupled receptors comprising over two hundred fifty olfactory G protein- 
coupled receptors (OR) active in olfactory perception. It is another object of the 
invention to provide fragments and variants of such ORs which retain odorant-binding 
activity. 

25 It is yet another object of the invention to provide nucleic acid sequences or 

, molecules that encode such ORs, fragments, or allelic variants. 

It is still another object of the invention to provide expression vectors which 
include nucleic acid sequences that encode such ORs, or fragments, or variants 
thereof, which are operably linked to at least one regulatory sequence such as a 
30 promoter, enhancer, or other sequences involved in positive or negative gene 
transcription and/or translation. 

It is still another object of the invention to provide human or non-human cells 
that functionally express at least one of such ORs, or fragments, or variants thereof. 
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It is still another object of the invention to provide OR fusion proteins or 

polypeptides which include at least a fragment of at least one of such ORs. 

It is another object of the invention to provide an isolated nucleic acid 

molecule encoding an OR comprising a nucleic acid sequence that is at least 30%, 
5 more preferably at least 50%, still more preferably at least 60-70%, and still more 

preferably 75%, preferably 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to a 

nucleic acid sequence selected from the group consisting of: SEQ. ID. NO. 2, SEQ. 

ID. NO. 4, SEQ. ID. NO. 6, SEQ. ID. NO. 8, SEQ. ID. NO. 10, SEQ. ID. NO. 12, 

SEQ. ID. NO. 14, SEQ. ID. NO. 16, SEQ. ID. NO. 18, SEQ. ID. NO. 20, SEQ. ID. 
10 NO. 22, SEQ. ID. NO. 24, SEQ. ID. NO. 26, SEQ. ID. NO. 28, SEQ. ID. NO. 30, 

SEQ. ID. NO. 32, SEQ. ID. NO. 34, SEQ. ID. NO. 36, SEQ. ID. NO. 38, SEQ. ID. 

NO. 40, SEQ. ID. NO. 42, SEQ. ID. NO. 44, SEQ. ID. NO. 46, SEQ. ID. NO. 48, 

SEQ. ID. NO. 50, SEQ. ID. NO. 52, SEQ. ID. NO. 54, SEQ. ID. NO. 56, SEQ. ID. 

NO. 58, SEQ. ID. NO. 60, SEQ. ID. NO. 62, SEQ. DD. NO. 64, SEQ. ID. NO. 66, 
15 SEQ. ID. NO. 68, SEQ. ID. NO. 70, SEQ. ID..NO. 72, SEQ. ID. NO. 74, SEQ. ID. 

NO. 76, SEQ. ID. NO. 78, SEQ. ID. NO. 80, SEQ. ID. NO. 82, SEQ. ID. NO. 84, 

SEQ. ID. NO. 86, SEQ. ID. NO. 88, SEQ. ID. NO. 90, SEQ. ID. NO. 92, SEQ. ID. 

NO. 94, SEQ. ID. NO. 96, SEQ. ID. NO. 98, SEQ. ID. NO. 100, SEQ. ID. NO. 102, 

SEQ. ID. NO. 104, SEQ. ID. NO. 106, SEQ. ID. NO. 108, SEQ. ID. NO. 110, SEQ. 
20 ED. NO. 112, SEQ. ID. NO. 114, SEQ. ID. NO. 116, SEQ. ID. NO. 118, SEQ. ID. 

NO. 120, SEQ. ID. NO. 122, SEQ. ID. NO. 124, SEQ. ID. NO. 126, SEQ. ID. 

NO. 128, SEQ. ID. NO. 130, SEQ. ID. NO. 132, SEQ. ID. NO. 134, SEQ. ID. 

NO. 136, SEQ. ID. NO. 138, SEQ. ID. NO. 140, SEQ. ID. NO. 142, SEQ. ID. 

NO. 144, SEQ. ID. NO. 146, SEQ. ID. NO. 148, SEQ. ID. NO. 150, SEQ. ID. 
25 NO. 152, SEQ. ID. NO. 154, SEQ. ID. NO. 156, SEQ. ID. NO. 158, SEQ. ID. 
. NO. 160, SEQ. ID. NO. 162, SEQ. ID. NO. 164, SEQ. ID. NO. 166, SEQ. ID. 

NO. 168, SEQ. ID. NO. 170, SEQ. ID. NO. 172, SEQ. ID. NO. 174, SEQ. ID. 

NO. 176, SEQ. ID. NO. 178, SEQ. ID. NO. 180, SEQ. ID. NO. 182, SEQ. ID. 

NO. 184, SEQ. ID. NO. 186, SEQ. ID. NO. 188, SEQ. ID. NO. 190, SEQ. ID. 
30 NO. 192, SEQ. ID. NO. 194, SEQ. ID. NO. 196, SEQ. ID. NO. 198, SEQ. ID. 

NO. 200, SEQ. ID. NO. 202, SEQ. ID. NO. 204. SEQ. ID. NO. 206, SEQ. ID. 

NO. 208, SEQ. ID. NO. 210, SEQ. ID. NO. 212, SEQ. ID. NO. 214, SEQ. ID. 

NO. 216, SEQ. ID. NO. 218, SEQ. ID. NO. 220, SEQ. ID. NO. 222, SEQ. ID. 
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NO. 224, SEQ. ID. NO. 226, SEQ. ID. NO. 228, SEQ. ID. NO. 230, SEQ. ID. 
NO. 232, SEQ. ID. NO. 234, SEQ. ID. NO. 236, SEQ. ID. NO. 238, SEQ. ID 
NO. 240, SEQ. ID. NO. 242, SEQ. ID. NO. 244, SEQ. ID. NO. 246, SEQ. ID. NO. 
248, SEQ. ID. NO. 250, SEQ. ID. NO. 252, SEQ. ID. NO. 254, SEQ. ID. NO. 256, 
5 SEQ. ID. NO. 258, SEQ. ID. NO. 260, SEQ. ID. NO. 262, SEQ. ID. NO. 264, SEQ. 
ID. NO. 266, SEQ. ID. NO. 268, SEQ. ID. NO. 270, SEQ. ID. NO. 272, SEQ. ID. 
NO. 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, 
SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID- 
NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, 

10 SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID 
NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, 
SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID 
NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, 
SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID 

15 NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, 
SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID 
NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370 ,SEQ ID NO: 372, 
SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID 
NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, 

20 SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID 
NO: 400, SEQ ID NO: 402, SEQ ED NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, 
SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID 
NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, 
SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID 
. 25 NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, 
. SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID 
NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, 
SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID 
NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, 

30 SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, SEQ ID 
NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, 
SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID 
NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512. 

-6- 
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It is a further object of the invention to provide an isolated nucleic acid 
molecule comprising a nucleic acid sequence that encodes a polypeptide having an 
amino acid sequence which is at least 40%, more preferably at least 50%, still more 
preferably at least 60-70%, and still more preferably 75%, 85%, 90%, 95%, 96%, 
5 97%, 98%, or 99% identical to an amino acid sequence selected from the group 
consisting of: SEQ. ID. NO. 1, SEQ. ED. NO. 3, SEQ. ID. NO. 5, SEQ. ID. NO. 7, 
SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. ID. 
NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 
SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 

10 NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. JD. NO. 41, SEQ. ID. NO. 43, 
SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. n>:NO. 59, SEQ. ID. NO. 61, 
SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 
NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID- NO. 77, SEQ. ID. NO. 79, 

15 SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 





NO. 107, 


SEQ. 


ID. 


NO. 109, 


SEQ. 


ID. NO. Ill, 


SEQ. 


ID. 


NO. 113, 


SEQ. ID. 




NO. 115, 


SEQ. 


ID. 


NO. 117, 


SEQ. 


ID. NO. 119, 


SEQ. 


ID. 


NO. 121, 


SEQ. ID. 


20 


NO. 123, 


SEQ. 


ID. 


NO. 125, 


SEQ. 


ID. NO. 127, 


SEQ. 


ID. 


NO. 129, 


SEQ. ID. 




NO. 131, 


SEQ. 


ID. 


NO. 133, 


SEQ. 


ID. NO. 135, 


SEQ. 


ID. 


NO. 137, 


SEQ. ID. 




NO. 139, 


SEQ. 


ID. 


NO. 141, 


SEQ. 


ID. NO. 143, 


SEQ. 


ID. 


NO. 145, 


SEQ. ID. 




NO. 147, 


SEQ. 


ID. 


NO. 149, 


SEQ. 


ID. NO. 151, 


SEQ. 


ID. 


NO. 153, 


SEQ. ID. 




NO. 155, 


SEQ. 


ID. 


NO. 157, 


SEQ. 


ID. NO. 159, 


SEQ. 


ID. 


NO. 161, 


SEQ. ID. 


25 


NO. 163, 


SEQ. 


ID. 


NO. 165, 


SEQ. 


ID. NO. 167, 


SEQ. 


ID. 


NO. 169, 


SEQ. ID. 




NO. 171, 


SEQ. 


ID. 


NO. 173, 


SEQ. 


ID. NO. 175, 


SEQ. 


ID. 


NO. 177, 


SEQ. ID. 




NO. 179, 


SEQ. 


ID. 


NO. 181, 


SEQ. 


ID. NO. 183, 


SEQ. 


ID. 


NO. 185, 


SEQ. ID. 




NO. 187, 


SEQ. 


ID. 


NO. 189, 


SEQ. 


ID. NO. 191, 


SEQ. 


ID. 


NO. 193, 


SEQ. ID. 




NO. 195, 


SEQ. 


ID. 


NO. 197, 


SEQ. 


ID. NO. 199, 


SEQ. 


ID. 


NO.201, 


SEQ. ID. 


30 


NO. 203, 


SEQ. 


ID. 


NO. 205, 


SEQ. 


ID. NO. 207, 


SEQ. 


ID. 


NO. 209, 


SEQ. ID. 




NO. 211, 


SEQ. 


ID. 


NO. 213, 


SEQ. 


ID. NO. 215, 


SEQ. 


ID. 


NO. 217, 


SEQ. ID. 




NO. 219, 


SEQ. 


ID. 


NO. 221, 


SEQ. 


ID. NO. 223, 


SEQ. 


ID. 


NO. 225, 


SEQ. ID. 




NO. 227, 


SEQ. 


ID. 


NO. 229, 


SEQ. 


ID. NO. 231, 


SEQ. 


ID. 


NO. 233, 


SEQ. ID. 
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NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 
243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 
SEQ. ID. NO. 253, SEQ, ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 
ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265^ SEQ. ID. NO. 267, SEQ. ED. 
5 NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 
277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 
SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 
ED. NO. 295, SEQ. ED. NO. 297, SEQ. ED. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 
NO. 303, SEQ. ED. NO. 305, SEQ. ID. NO. 307, SEQ. ED. NO. 309, SEQ. ED. NO. 
10 311, SEQ. ED. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ED. NO. 319, 
SEQ. ED. NO. 321, SEQ. ID. NO. 323, SEQ. ED. NO. 325, SEQ. ED. NO. 327, SEQ. 
ID. NO. 329, SEQ. ED. NO. 331, SEQ. ID. NO. 333, SEQ. ED. NO. 335, SEQ. ID. 
NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ED. NO. 343, SEQ. ID. NO. 
345, SEQ. ED. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ED. NO. 353, 
15 SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ED. NO. 361, SEQ. 
ED. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ED. NO. 369, SEQ ED NO: 
371, SEQ. ED. NO. 373, SEQ. ED. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 
SEQ. ED. NO. 381, SEQ. ID. NO. 383, SEQ. ED. NO. 385, SEQ. ED. NO. 387, SEQ. 
ED. NO. 389, SEQ. ED. NO. 391, SEQ. ID. NO. 393, SEQ. ED. NO. 395, SEQ. ED. 
20 NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ED. NO. 403, SEQ. ID. NO. 
405, SEQ. ED. NO. 407, SEQ. ED. NO. 409, SEQ. ED. NO. 411, SEQ. ED. NO. 413, 
SEQ. ED. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. DD. NO. 421, SEQ. 
ED. NO. 423, SEQ. ED. NO. 425, SEQ. ED. NO. 427, SEQ. ED. NO. 429, SEQ. ED. 
NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. DD. NO. 
25 439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
. SEQ. ED. NO. 449, SEQ. ED. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 
ID. NO. 457, SEQ. ED. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. DD. 
NO. 465, SEQ. DD. NO. 467, SEQ. DD. NO. 469, SEQ. DD. NO. 471, SEQ. DD. NO. 
473, SEQ. ED. NO. 475, SEQ. DD. NO. 477, SEQ. ED. NO. 479, SEQ. DD. NO. 481, 
30 SEQ. ED. NO. 483, SEQ. ED. NO. 485, SEQ. DD. NO. 487, SEQ. ED. NO. 489, SEQ. 
ED. NO. 491, SEQ. ED. NO. 493, SEQ DD NO: 495, SEQ ED NO: 497, SEQ DD NO: 
499, SEQ ED NO: 501, SEQ DD NO: 503, SEQ DD NO: 505, SEQ ID NO: 507, SEQ 
DD NO: 509 and SEQ DD NO: 511. 
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It is still a further object of the invention to provide an isolated nucleic acid 

molecule comprising a nucleic acid sequence that encodes a fragment of a polypeptide 

having an amino acid sequence selected from the group consisting of: SEQ. ID. 

NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. NO. 7, SEQ. ED. NO. 9, SEQ. ID. 
5 NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. ID. NO. 17, SEQ. ID. NO. 19, 

SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, SEQ. ID. NO. 27, SEQ. ID. 

NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. NO. 35, SEQ. ID. NO. 37, 

SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, SEQ. ID. NO. 45, SEQ. ID. 

NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. NO. 53, SEQ. ID. NO. 55, 
10 SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, SEQ. ID. NO. 63, SEQ. ID. 

NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. NO. 71, SEQ. ID. NO. 73, 

SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, SEQ. ID. NO. 81, SEQ. ID. 

NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. NO. 89, SEQ. ID. NO. 91, 

SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, SEQ. ID. NO. 99, SEQ. ID. 
15 NO. 101, SEQ. ED. NO. 103, SEQ. ID. NO.. 105, SEQ. ID. NO. 107, SEQ. ED. 

NO. 109, SEQ. ID. NO. Ill, SEQ. ED. NO. 113, SEQ. ID. NO. 115, SEQ. ID. 

NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. NO. 123, SEQ. ID. 

NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. NO. 131, SEQ. ID. 

NO. 133, SEQ. ID. NO. 135, SEQ. ED. NO. 137, SEQ. ED. NO. 139, SEQ. ID. 
20 NO. 141, SEQ. ED. NO. 143, SEQ. ID. NO. 145, SEQ. ED. NO. 147, SEQ. ID. 

NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. NO. 155, SEQ. DD. 

NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. NO. 163, SEQ. ID. 

NO. 165, SEQ. ID. NO. 167, SEQ. ED. NO. 169, SEQ. DD. NO. 171, SEQ. ED. 

NO. 173, SEQ. DD. NO. 175, SEQ. ED. NO. 177, SEQ. ED. NO. 179, SEQ. ED. 
25 NO. 181, SEQ. DD. NO. 183, SEQ. ED. NO. 185, SEQ. ED. NO. 187, SEQ. DD. 
. NO. 189, SEQ. DD. NO. 191, SEQ. ED. NO. 193, SEQ. DD. NO. 195, SEQ. DD. 

NO. 197, SEQ. DD. NO. 199, SEQ. DD. NO. 201, SEQ. DD. NO. 203, SEQ. ED. 

NO. 205, SEQ. ED. NO. 207, SEQ. DD. NO. 209, SEQ. DD. NO. 211, SEQ. DD. 

NO. 213, SEQ. DD. NO. 215, SEQ. DD. NO. 217, SEQ. DD. NO. 219, SEQ. DD. 
30 NO. 221, SEQ. DD. NO. 223, SEQ. DD. NO. 225, SEQ. ED. NO. 227, SEQ. DD. 

NO. 229, SEQ. ED. NO. 231, SEQ. DD. NO. 233, SEQ. DD. NO. 235, SEQ. DD. 

NO. 237, SEQ. ED. NO. 239, SEQ. DD. NO. 241, SEQ. DD. NO. 243, SEQ. DD. NO. 

245, SEQ. DD. NO. 247, SEQ. DD. NO. 249, SEQ. DD. NO. 251, SEQ. DD. NO. 253, 
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SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. ID. NO. 261, SEQ. 
ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. NO. 269, SEQ. ID. 
NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 277, SEQ. ID. NO. 
279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, SEQ. ID. NO. 287, 
5 SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. ID. NO. 295, SEQ. 
ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. NO. 303, SEQ. ID. 
NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 311, SEQ. ID. NO. 
313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, SEQ. ID. NO. 321, 
SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. ID. NO. 329, SEQ. 
10 ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. NO. 337, SEQ. ID. 
NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 345, SEQ. ID. NO. 
347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, SEQ. ID. NO. 355, 
SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. ID. NO. 363, SEQ. 
ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 371, SEQ. ID. NO. 
15 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, SEQ. ID. NO. 381, 
SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. ID. NO. 389, SEQ. 
ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. NO. 397, SEQ. ID. 
NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID, NO, 405, SEQ. ID. NO. 
407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, SEQ. ID. NO. 415, 
20 SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. ID. NO. 423, SEQ. 
ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. NO. 431, SEQ. ID. 
NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 439, SEQ. ID. NO. 
441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, SEQ. ID. NO. 449, 
SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. ID. NO. 457, SEQ. 
. 25 ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. NO. 465, SEQ. ID. 
. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 473, SEQ. ID. NO. 
475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, SEQ. ID. NO. 483, 
SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. ID. NO. 491, SEQ. 
ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 
30 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and 
SEQ ID NO: 511, wherein the fragment is at least 10, preferably 20, 30, 50, 70, 100, 
or 150 amino acids in length. 
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It is still a further object of the invention to provide an isolated nucleic acid 
molecule comprising a nucleic acid sequence that encodes a variant of said fragment, 
wherein there is a variation in at most 10, preferably 5, 4, 3, 2, or 1 amino acid 
residues. 

5 It is still another object of the invention to provide an isolated polypeptide 

comprising an amino acid sequence that is at least 40%, 50%, 60%, 70%, 80%, 90%, 

95%, 96%, 97%, 98%, or 99% identical to an amino acid sequence selected from the 

group consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 

NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 
10 ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 

NO. 35, SEQ. JD. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 

SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 

NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ED. NO. 59, SEQ. ID. NO. 61, 
15 SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID.. NO. 67, SEQ. ID. NO. 69, SEQ. ED. 

NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 

SEQ. ED. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. JD. NO. 87, SEQ. ID. 

NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ED. NO. 95, SEQ. ED. NO. 97, 

SEQ. JD. NO. 99, SEQ. ID. NO. 101, SEQ. ED. NO. 103, SEQ. JD. NO. 105, SEQ. ED. 
20 NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ED. 

NO. 115, SEQ. ED. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. JD. 

NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 

NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 

NO. 139, SEQ. ID. NO. 141, SEQ. ED. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 
25 NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 

NO. 155, SEQ. ED. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 

NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 

NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 

NO. 179, SEQ. ED. NO. 181, SEQ. ID. NO. 183, SEQ. ED. NO. 185, SEQ. ID. 
30 NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 

NO. 195, SEQ. ID. NO. 197, SEQ. ED. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 

NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 

NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 
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NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 
NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 
NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 
243, SEQ. ID. NO. 245, SEQ. ID. NO 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 
5 SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 
ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO, 265, SEQ. ID. NO. 267, SEQ. ID. 
NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 
277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 
SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 
10 ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 
NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 
311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 
SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 
ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 
15 NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO 
345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 
SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 
ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 
371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 
20 SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 
ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 
NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 
405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 
SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 
25 ID. NO 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 
. NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 
ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
30 NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 
473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 
SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 
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499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 
ID NO: 509 and SEQ ID NO: 511. 

It is still a further object of the invention to provide an isolated polypeptide 
comprising a fragment of a polypeptide having an amino acid sequence selected from 
5 the group consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 
NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 
ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 
SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 
NO. 35, SEQ. JD. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
10 SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. DD. NO. 69, SEQ. ID. 
NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 
SEQ. ED. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
15 NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
' SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 
NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 
NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 
NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 
20 NO. 131, SEQ. ID. NO 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 
NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 
NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 
NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 
NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 
25 NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 
NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. 3D. 
NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 
NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 
NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 
30 NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 
NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 
NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 
NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 
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243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 
SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ.' 
ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 
NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 
5 277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 
SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ.' 
ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 
NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 
311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 
10 SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 
ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 
NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 
345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 
SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 
15 ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 
371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 
SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 
ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 
NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 
20 405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 41 1, SEQ. ID. NO. 413, 
SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 
ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 
NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
25 SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 
. ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 
473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 
SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
30 K). NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 
499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 
ID NO: 509 and SEQ ID NO: 511, wherein the fragment is at least 40, preferably 60, 
80, 100, 150, 200, or 250 amino acids in length. 
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It is still a further object of the invention to provide an isolated polypeptide 
comprising a variant of said fragment, especially naturally occurring allelic variants, 
the expression of which may be significant in the manner by which different persons 
in the human population perceive odors differently, both on a qualitative and 
5 quantitative level , wherein there is a variation in at most 10, preferably 5, 4, 3, 2, or 1 
amino acid residues. 

It is still another object of the invention to provide agonists, including inverse 
agonists, or antagonists of such ORs, or fragments or variants thereof. 

It is yet another object of the invention to provide methods for representing the 
1 0 perception of odor and/or for predicting the perception of odor in a mammal, 

including in a human. Preferably, such methods may be performed by using the ORs, 
or fragments or variants thereof, and genes encoding such ORs, or fragments or 
variants thereof, disclosed herein. 
It is yet another object of the invention to provide novel molecules or combinations of 
1 5 molecules which elicit a predetermined olfactory perception in a mammal. Such 
molecules or compositions can be generated by determining a value of olfactory 
perception in a mammal for a known molecule or combinations of molecules; 
determining a value of olfactory perception in a mammal for one or more unknown 
molecules or combinations of molecules; comparing the value of olfactory perception 
20 in a mammal for one or more unknown compositions to the value of olfactory 

perception in a mammal for one or more known compositions; selecting a molecule or 
combination of molecules that elicits a predetermined olfactory perception in a 
mammal; and combining two or more unknown molecules or combinations of 
molecules to form a molecule or combination of molecules that elicits a 
25 predetermined olfactory perception in a mammal. The combining step yields a single 
molecule or a combination of molecules that elicits a predetermined olfactory 

perception in a mammal. 
It is still a further object of the invention to provide a method of screening one 
or more compounds for the presence of an odor detectable by a mammal, comprising: 
30 a step of contacting said one or more compounds with the disclosed ORs, fragments 
or variants thereof, preferably wherein the mammal is a human. 

It is another object of the invention to provided a method for simulating a 
fragrance, comprising: for each of a plurality of ORs, or fragments of variants thereof 
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disclosed herein, preferably human ORs, ascertaining the extent to which the OR 
interacts with the fragrance; and combining a plurality of compounds, each having a 
previously ascertained interaction with one or more of the ORs, in amounts that 
together provide a receptor-stimulation profile that mimics the profile for the 
5 fragrance. Interaction of a fragrance with an OR can be determined using any of the 
binding or reporter assays described herein. The plurality of compounds may then be 
combined to form a mixture. If desired, one or more of the plurality of the 
compounds can be combined covalently. The combined compounds substantially 
stimulate at least 50%, 60%, 70%, 75%, 80% or 90% or all of the receptors that are 
1 0 substantially stimulated by the fragrance. 

In yet another aspect of the invention, a method is provided wherein a plurality 
of standard compounds are tested against a plurality of ORs, or fragments or variants 
thereof, to ascertain the extent to which the ORs each interact with each standard 
compound, thereby generating a receptor stimulation profile for each standard 
15 compound. These receptor stimulation profiles may then be stored in a relational 
database on a data storage medium. The method may further comprise providing a 
desired receptor-stimulation profile for a scent; comparing the desired receptor 
stimulation profile to the relational database; and ascertaining one or more 
combinations of standard compounds that most closely match the desired receptor- 
20 stimulation profile. The method may further comprise combining standard 
compounds in one or more of the ascertained combinations to simulate the scent. 

It is a further object of the invention to provide a method for representing 
olfactory perception of a particular smell in a mammal, comprising: providing values 
Xi to X„ representative of the quantitative stimulation of each of n ORs of said 
25 vertebrate, where n is greater than or equal to 4, n is greater than or equal to 12; n is 
. greater than or equal to 24, n is greater than or equal to 48; n is greater than or equal to 
72; n is greater than or equal to 96; n is greater than or equal to 120; n is greater than 
or equal to 144; n is greater than or equal to 168; n is greater than or equal to 192; n is 
greater than or equal to 216, or n is greater than or equal to 256; and generating from 
30 said values a quantitative representation of olfactory perception. The ORs may be an 
olfactory receptor disclosed herein, or fragments or variants thereof, the representation 
may constitutes a point or a volume in 72-dimensional space, may constitutes a graph 
or a spectrum, and may constitutes a matrix of quantitative representations. Also, the 
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providing step may comprise contacting a plurality of recombinantly produced ORs, 
or fragments or variants thereof, with a test composition and quantitatively measuring 
the interaction of said composition with said receptors. 

It is yet another object of the invention to provide a method for predicting the 

5 olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal, 
comprising: providing values Xi to X n representative of the quantitative stimulation of 
each of n ORs of said vertebrate, where n is greater than or equal to 4 n is greater than 
or equal to 12; n is greater than or equal to 24, n is greater than or equal to 48; n is 
10 greater than or equal to 72; n is greater than or equal to 96; n is greater than or equal to 
120; n is greater than or equal to 144; n is greater than or equal to 168; n is greater 
than or equal to 192; n is greater than or equal to 216, or n is greater than or equal to 
256; for one or more molecules or combinations of molecules yielding known 
olfactory perception in a mammal; and generating from said values a quantitative 

15 representation of olfactory perception in a mammal for the one or more molecules or 
combinations of molecules yielding known olfactory perception in a mammal, 
providing values Xj to X n representative of the quantitative stimulation of each of n 
ORs of said vertebrate, where n is greater than or equal to 4, n is greater than or equal 
to 12; n is greater than or equal to 24, n is greater than or equal to 48; n is greater than 

20 or equal to 72; n is greater than or equal to 96; n is greater than or equal to 120; n is 
greater than or equal to 144; n is greater than or equal to 168; n is greater than or equal 
to 192; n is greater than or equal to 216, or n is greater than or equal to 273; for one or 
more molecules or combinations of molecules yielding unknown olfactory perception 
in a mammal; and generating from said values a quantitative representation of 

25 olfactory perception in a mammal for the one or more molecules or combinations of 
molecules yielding unknown olfactory perception in a mammal, and predicting the 
olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal by 
comparing the quantitative representation of olfactory perception in a mammal for the 

30 one or more molecules or combinations of molecules yielding unknown olfactory 
perception in a mammal to the quantitative representation of olfactory perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
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olfactory perception in a mammal. The ORs used in this method may include an 
olfactory receptor, or fragment or variant thereof, disclosed herein. 

Brief Description of the Drawings 
5 Figure 1 illustrates the multiple sequence alignment derived for fifty novel 

ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 
described herein are designated AOLFR1 through AOLFR52. The alignment protocol 
used the Clustal method with PAM250 residue weight table. Amino acid sequences 
10 AOLFR2 through AOLFR52 were analyzed for alignment with the AOLFR1 amino 
acid sequence. 

Figure 2 illustrates the multiple sequence alignment derived for fifty novel 
ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 

15 described herein are designated AOLFR54 through AOLFR109. The alignment 
protocol used the Clustal method with PAM250 residue weight table. Amino acid 
sequences AOLFR55 through AOLFR109 were analyzed for alignment with the 
AOLFR54 amino acid sequence. 

Figure 3 illustrates the multiple sequence alignment derived for fifty novel 

20 ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 
described herein are designated AOLFR110 through AOLFR163. The alignment 
protocol used the Clustal method with PAM250 residue weight table. Amino acid 
sequences AOLFR111 through AOLFR163 were analyzed for alignment with the 

25 AOLF1 1 0 amino acid sequence. 

Figure 4 illustrates the multiple sequence alignment derived for fifty-four 
novel ORs, indicating areas of homology and presence of sequence motifs 
characteristic for olfactory receptors. The fifty-four novel human olfactory receptors 
(hOR) proteins described herein are designated AOLFR165 through AOLFR217. The 

30 alignment protocol used the Clustal method with PAM250 residue weight table. 
Amino acid sequences AOLFR166 through AOLFR217 were analyzed for alignment 
with the AOLFR165 amino acid sequence. 
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Figure 5 illustrates the multiple sequence alignment derived for fifty-two novel 
ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty-two novel human olfactory receptors (hOR) proteins 
described herein, which are designated AOLFR218 through AOLFR328. The 
5 alignment protocol used the Clustal method with PAM250 residue weight table. 
Amino acid sequences AOLFR219 through AOLFR328 were analyzed for alignment 
with the AOLFR218 amino acid sequence. 

Detailed Description of the Invention 

10 The invention thus provides isolated nucleic acid molecules encoding 

olfactory-cell-specific G protein-coupled receptors ("GPCRs"), and the polypeptides 
they encode. These nucleic acid molecules and the polypeptides that they encode are 
members of the olfactory receptor family. Other members of the olfactory receptor 
family are disclosed in Krautwurst, et aL, Cell, 95:917-26 (1998), and WO 0035274, 

1 5 the contents of which are herein incorporated by reference in their entireties. 

According to one aspect of the invention, genes encoding over two hundred 
fifty distinct, novel human olfactory (odorant) receptors (also herein referred to ORs) 
have been identified in genome sequence databases. All of these receptor genes have 
been initially detected by computer DNA sequence analysis of genomic clones 

20 (unfinished High Throughput Genomic Sequence database accession numbers 
AB045359, AP002532, AP002533, AL365440, AC073487, AL359636, AL359955, 
AP002535, AB045365, AL359218, AC002555, AB045361, AL359512, AC023255, 
AL358773, AL357767, AL358874, AC068380, AC025283, AP002407, AC018700, 
AC022289, AC006313, AC002556, AC011571, AL121944, AC007194, AP001112, 

25 AC021660, AP000723, AC016856, AC018700, AP00081-8,- AC00596, AP000916, 
. AC011517, AP001112, AP000916, AC021427, AC021427, AC020884, AC019108, 
AL135841, AL133410, AF186996, AL138834, AC009237, AC025249, AC010930, 
AC009758, AC009642, AC009758, AC025249, AF101706, AC009642, AC025249, 
AC021660, AC011647, AC011711, AC09642, AC020597, AC011711, AC019088, 

30 AC022882, AC011571, AL121944, AP000435, AC012616, AC010332, AC010766, 
AP000743, AC021809, AC011879, AC021304, AC023226, AL1 60314, AC021304, 
AC020380, AC011904, AC004977, AC021304, AP000868, AP000825, AC023080, 
AC022207, AC121986, AC010814, AC018700, AC021304, AC008620, AC011537, 
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AC010760, AC027641, AC017103, AC024729, AC024257, AC025115, AP001524, 
AP000916, AC010814, AL162254, AC025234, AP001521, AC026090, AC019088, 
AC016856, AC016787, AC009594, AC026038, AQ628489, AC025942, AL163152, 
AC026975, AC024654, AP001803, AP001804, AL353767, AP001884, AC026083, 
5 AC018793, AP000818, AL353894, AL049734, AL355366, AC011464, AC037472, 
AC036111, AC019093, AC027239, AC027522, AC009545, AC021333, AC036216, 
AC021935, AC022762, AL356019, AC055861, AC018375, AC072059, AC068339, 
AC022891, AL357039, AP002345, AC044810, AC073113, AC024399, AC023564, 
AL390860, AC074365, AP002826, AL359636, AL391534, AC055731, AC076959, 

10 AP002826, AC019088, AC009779, AL445307, AP002512, AP000818, AC079190) 
by virtue of their sequence homology to some of the known human and other 
mammalian olfactory receptor genes. 

Alternatively, nucleic acids encoding the olfactory receptors (ORs) and 
polypeptides of the invention can be isolated from a variety of sources, genetically 

15 engineered, amplified, synthesized, and/or expressed recombinantly according to the 
methods disclosed in WO 0035374, which is herein incorporated by reference in its 
entirety. 

These nucleic acids provide valuable probes for the identification of olfactory 
cells, as the nucleic acids are specifically expressed in olfactory cells. They can also 
20 serve as tools for the generation of sensory topographical maps that elucidate the 
relationship between olfactory cells and olfactory sensory neurons leading to olfactory 
centers in the brain. Furthermore, the nucleic acids and the polypeptides they encode 
can be used as probes to elucidate olfactory-inducted behaviors. 

The invention also provides methods of screening for modulators, e.g., 
25 activators, inhibitors, stimulators, enhancers, agonists, inverse agonists and 
c antagonists, of the ORs, or fragments or variants thereof, of the invention. Such 
modulators of olfactory transduction are useful for pharmacological and genetic 
modulation of olfactory signaling pathways. These methods of screening can be used 
to identify high affinity agonists and antagonists of olfactory cell activity. These 
30 modulator compounds can then be used in the food, pharmaceutical, and cosmetic 
industries to customize odors and fragrances. 

Thus, the invention provides assays for olfactory modulation, where the ORs, 
or fragments or variants thereof of the invention act as direct or indirect reporter 
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molecules for the effect of modulators on olfactory transduction. The ORs, or 
fragments or variants thereof, can be used in assays, e.g., to measure changes in ion 
concentration, membrane potential, current flow, ion flux, transcription, signal 
transduction, receptor-ligand interaction, second messenger concentrations, in vitro, in 
5 vivo and ex vivo. In one embodiment, the ORs, or fragments or variants thereof, can 
be used as an indirect reporters via attachment to second reporter molecules, such as 
green fluorescent protein (see, e.g., Mistili et aL, Nature Biotech., 15:961-64 (1997)). 
In another embodiment, the ORs, or fragments or variants thereof, can be expressed in 
host cells, and modulation of olfactory transduction via OR activity can be assayed by 
1 0 measuring changes in Ca 2+ levels. 

Methods of assaying for modulators of olfactory transduction include in vitro 
ligand binding assays using the ORs of the invention, or fragments or variants thereof. 
More particularly, such assays can use the ORs; portions thereof such as the 
extracellular or transmembrane domains; chimeric proteins comprising one or more of 
15 such domains; oocyte receptor expression; tissue culture cell receptor expression; 
transcriptional activation of the receptor; G protein binding to the receptor; ligand 
binding assays; voltage, membrane potential and conductance changes; ion flux 
assays; changes in intracellular second messengers such as cAMP and inositol 
triphosphate; changes in intracellular Ca 2+ levels; and neurotransmitter release. 

The invention also provides for methods of detecting olfactory nucleic acid 
and protein expression, allowing for the investigation of olfactory transduction 
regulation and specific identification of olfactory receptor cells. The ORs, fragments, 
and variants of the invention can also be used to generate monoclonal and polyclonal 
antibodies useful for identifying olfactory receptor cells. Olfactory receptor cells can 
be identified using techniques such as reverse transcription and amplification of 
. mRNA, isolation of total RNA or poly A + RNA, northern blotting, dot blotting, in situ 
hybridization, RNase protection, SI digestion, probing DNA microchip arrays, 
western blots, and the like. 

A - Identification and Characterization of Olfactory Receptors 

The amino acid sequences of the ORs and polypeptides of the invention can be 
identified by putative translation of the coding nucleic acid sequences. These various 
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amino acid sequences and the coding nucleic acid sequences may be compared to one 
another or to other sequences according to a number of methods. 

For example, in sequence comparison, typically one sequence acts as a 
reference sequence, to which test sequences are compared. When using a sequence 
5 comparison algorithm, test and reference sequences are entered into a computer, 
subsequence coordinates are designated, if necessary, and sequence algorithm 
program parameters are designated. Default program parameters can be used, as 
described below for the BLASTN and BLASTP programs, or alternative parameters 
can be designated. The sequence comparison algorithm then calculates the percent 
10 sequence identities for the test sequences relative to the reference sequence, based on 
the program parameters. 

A "comparison window/' as used herein, includes reference to a segment of 
any one of the number of contiguous positions selected from the group consisting of: 
from 20 to 600, usually about 50 to about 200, more usually about 100 to about 150 in 

1 5 which a sequence may be compared to a reference sequence of the same number of. 
contiguous positions after the two sequences are optimally aligned. Methods of 
alignment of sequences for comparison are well known in the art. Optimal alignment 
of sequences for comparison can be conducted, e.g., by the local homology algorithm 
of Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by the homology alignment 

20 algorithm of Needleman & Wunsch, J Mol Biol. 48:443 (1970), by the search for 
similarity method of Pearson & Lipman, PNAS, 85:2444 (1988), by computerized 
implementations of these algorithms (GAP, BESTFTT, FASTA, and TFASTA in the 
Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science Dr., 
Madison, WI), or by manual alignment and visual inspection (see, e.g., Current 

25 Protocols in Molecular Biology (Ausubel et al, eds. 1995 supplement)). 

A preferred example of an algorithm that is suitable for determining percent 
sequence identity and sequence similarity are the BLAST and BLAST 2.0 algorithms, 
which are described in Altschul et al, Nuc. Acids Res. 25:3389-3402 (1977) and 
Altschul et al, J Mol. Biol. 215:403-410 (1990), respectively. Software for 

30 performing BLAST analyses is publicly available through the National Center for 
Biotechnology Information (http://www.ncbi.nlm.nih.gov/). This algorithm involves 
first identifying high scoring sequence pairs (HSPs) by identifying short words of 
length W in the query sequence, which either match or satisfy some positive-valued 
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threshold score T when aligned with a word of the same length in a database 
sequence. T is referred to as the neighborhood word score threshold (Altschul et ah, 
Altschul et al, Nuc. Acids Res. 25:3389-3402 (1977) and Altschul et al, JMol Biol 
215:403-410 (1990)). These initial neighborhood word hits act as seeds for initiating 
5 searches to find longer HSPs containing them. The word hits are extended in both 
directions along each sequence for as far as the cumulative alignment score can be 
increased. Cumulative scores are calculated using, for nucleotide sequences, the 
parameters M (reward score for a pair of matching residues; always > 0) and N 
(penalty score for mismatching residues; always < 0). For amino acid sequences, a 

10 scoring matrix is used to calculate the cumulative score. Extension of the word hits in 
each direction are halted when: the cumulative alignment score falls off by the 
quantity X from its maximum achieved value; the cumulative score goes to zero or 
below, due to the accumulation of one or more negative-scoring residue alignments; 
or the end of either sequence is reached. The BLAST algorithm parameters W, T, and 

15 X determine the sensitivity and speed of the alignment. The BLASTN program (for 
nucleotide sequences) uses as defaults a wordlength (W) of 1 1, an expectation (E) or 
10, M=5, N=-4 and a comparison of both strands. For aminb acid sequences, the 
BLASTP program uses as defaults a wordlength of 3, and expectation (E) of 10, and 
the BLOSUM62 scoring matrix (see Henikoff & Henikoff, PNAS, 89:10915 (1989)) 

20 alignments (B) of 50, expectation (E) of 10, M=5, N=-4, and a comparison of both 
strands. 

Another example of a useful algorithm is PILEUP. PILEUP creates a multiple 
sequence alignment from a group of related sequences using progressive, pairwise 
alignments to show relationship and percent sequence identity. It also plots a so- 

25 called "tree" or "dendogram" showing the clustering relationships used to create the 
- alignment (see, e.g., Figure 2). PILEUP uses a simplification of the progressive 
alignment method of Feng & Doolittle, JMol Evol 35:351-60 (1987). The method- 
used is similar to the method described by Higgins & Sharp, CABIOS 5:151-153 
(1989). The program can align up to 300 sequences, each of a maximum length of 

30 5,000 nucleotides or amino acids. The multiple alignment procedure begins with the 
pairwise alignment of the two most similar sequences, producing a cluster of two 
aligned sequences. This cluster is then aligned to the next most related sequence or 
cluster of aligned sequences. Two clusters of sequences are aligned by a simple 
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extension of the pairwise alignment of two individual sequences. The final alignment 
is achieved by a series of progressive, pairwise alignments. The program is run by 
designating specific sequences and their amino acid or nucleotide coordinates for 
regions of sequence comparison and by designating the program parameters. Using 
5 PILEUP, a reference sequence is compared to other test sequences to determine the 
percent sequence identity relationship using the following parameters: default gap 
weight (3.00), default gap length weight (0.10), and weighted end gaps. PILEUP can 
be obtained from the GCG sequence analysis software package, e.g., version 7. 0 
(Devereaux et al. y Nuc. Acids Res. 12:387-395 (1984) encoded by the genes were 

10 derived by conceptual translation of the corresponding open reading frames. 
Comparison of these protein sequences to all known proteins in the public sequence 
databases using BLASTP algorithm revealed their strong homology to the members of 
the mammalian olfactory receptor family, each of the odorant receptor sequences 
having at least 50%, and preferably at least 55%, at least 60%, at least 65%, and most 

15 preferably at least 70%, amino acid identity to at least one known member of the 
family. 

The nucleic acid molecules of the present invention are typically intronless and 
encode putative OR proteins generally having lengths of approximately 290 to 
approximately 400 amino acid residues that contain seven transmembrane domains, as 
20 predicted by hydrophobicity plotting analysis, indicating that they belong to the G 
protein-coupled receptor 7-transmembrane (7TM) superfamily, which includes the 
subset of taste and olfactory receptors. In addition to the overall structural similarity, 
each of the ORs identified herein has a characteristic sequence signature of an 
olfactory receptor. In particular, all the identified sequences contain very close 
25 matches to the following consensus amino acid motifs (Mombaerts, 1999, Pilpel 
. 1999): EFILL (SEQ ID NO: 513) before transmembrane domain 1, LHTPMY (SEQ 
ID No: 514) in intracellular loop 1, MAYDRYVAIC (SEQ ID NO: 510) at the end of 
transmembrane domain 3 and the beginning of intracellular loop 2, SY at the end of 
transmembrane domain 5, FSTCSSH (SEQ ID NO: 516) in the beginning of 
30 transmembrane domain 6, and PMLNPF (SEQ ID NO: 517) in transmembrane 
domain 7. Combination of all the above-mentioned structural features of the 
identified genes and encoded proteins strongly suggests that they represent novel 
members of the human olfactory receptor family. 
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As noted above, complete or partial sequences of numerous human and other 
eukaryotic olfactory receptors are currently known. The novel human receptors have 
amino acid sequences distinctly different from the previously known human olfactory 
receptors, which suggests their different specificity in odorant recognition. Therefore, 
5 these novel receptors and their genes can be used, alone or in combination with known 
olfactory receptors, in developing detection systems and assays for chemically distinct 
types of odorants not recognized by the known receptors, as well as for diagnostic and 
research purposes. 

B. Definitions 

10 As used herein, the following terms have the meanings ascribed to them unless 

specified otherwise. 

! "OR" refers to one or more members of a family of G protein-coupled 

receptors that are expressed in olfactory cells. Olfactory receptor cells can also be 
identified on the basis of morphology (see, e.g., Roper, supra), or by the expression of 

15 proteins specifically expressed in olfactory cells. OR family members may have the 
ability to act as receptors for olfactory transduction. 

"OR" nucleic acids encode a family of GPCRs with seven transmembrane 
regions that have "G protein-coupled receptor activity," e.g., they may bind to G 
proteins in response to extracellular stimuli and promote production of second 

20 messengers such as IP3, cAMP, cGMP, and Ca 2+ via stimulation of enzymes such as 
phospholipase C and adenylate cyclase (for a description of the structure and function 
of GPCRs, see, e.g, Fong, supra, and Baldwin, supra). A single olfactory cell may 
contain many distinct OR polypeptides. 

Topologically, certain chemosensory GPCRs have an '^-terminal domain;" 

25 "extracellular domains;" "transmembrane domains" comprising seven transmembrane 
' regions, and corresponding cytoplasmic, and extracellular loops; "cytoplasmic 
domains," and a "C-terminal domain" (see, e.g., Hoon et al, Cell, 96:541-51 (1999); 
Buck & Axel, Cell, 65:175-87 (1991)). These domains can be structurally identified 
using methods known to those of skill in the art, such as sequence analysis programs 

30 that identify hydrophobic and hydrophilic domains (see, e.g, Stryer, Biochemistry, 
(3rd ed. 1988); see also any of a number of Internet based sequence analysis 
programs, such as those found at dot.imgen.bcm.tmc.edu). Such domains are useful 
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for making chimeric proteins and for in vitro assays of the invention, e.g., ligand 
binding assays. 

"Extracellular domains" therefore refers to the domains of OR polypeptides 
that protrude from the cellular membrane and are exposed to the extracellular face of 
5 the cell. Such domains generally include the "N terminal domain" that is exposed to 
the extracellular face of the cell, and optionally can include portions of the 
extracellular loops of the transmembrane domain that are exposed to the extracellular 
face of the cell, i.e., the loops between transmembrane regions 2 and 3, between 
transmembrane regions 4 and 5, and between transmembrane regions 6 and 7. 

10 The tc N terminal domain" region starts at the N-terminus and extends to a 

region close to the start of the transmembrane domain. "Transmembrane domain," 
which comprises the seven 'transmembrane regions," refers to the domain of OR 
polypeptides that lies within the plasma membrane, and may also include the 
corresponding cytoplasmic (intracellular) and extracellular loops. The seven 

15 transmembrane regions and extracellular and cytoplasmic loops can be identified 
using standard methods, as described in Kyte & Doolittle, J. Mol Biol, 157:105-32 
(1982)), or in Stryer, supra. The general secondary and tertiary structure of 
transmembrane domains, in particular the seven transmembrane domains of 7- 
transmembrane receptors such as olfactory receptors, are well known in the art. Thus, 

20 primary structure sequence can be designed or predicted based on known 
transmembrane domain sequences, as described in detail below. These 
transmembrane domains are useful for in vitro ligand-binding assays, both soluble and 
solid phase. 

"Cytoplasmic domains" refers to the domains of OR polypeptides that face the 
. 25 inside of the cell, e.g., the "C terminal domain" and the intracellular loops of the 
transmembrane domain, e.g., the intracellular loop between transmembrane regions 1 
and 2, the intracellular loop between transmembrane regions 3 and 4, and the 
intracellular loop between transmembrane regions 5 and 6. "C terminal domain" 
refers to the region that spans the end of the last transmembrane domain and the C- 
30 terminus of the protein, and which is normally located within the cytoplasm. 

The term "ligand-binding region" or "ligand-binding domain" refers to 
sequences derived from a chemosensory receptor, particularly an olfactory receptor, 
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that substantially incorporates at least transmembrane domains II to VTL The ligand- 
binding region may be capable of binding a ligand, and more particularly, an odorant. 

The phrase "functional effects" in the context of assays for testing compounds 
that modulate OR family member mediated olfactory transduction includes the 
5 determination of any parameter that is indirectly or directly under the influence of the 
receptor, e.g., functional, physical and chemical effects. It includes ligand binding, 
changes in ion flux, membrane potential, current flow, transcription, G protein 
binding, GPCR phosphorylation or dephosphorylation, signal transduction, 
receptor-ligaiid interactions, second messenger concentrations {e.g., cAMP, cGMP, 
10 IP3, or intracellular Ca 2+ ), in vitro, in vivo, and ex vivo and also includes other 
physiologic effects such increases or decreases of neurotransmitter or hormone 
release. 

By "determining the functional effect" in the context of assays is meant assays 
for a compound that increases or decreases a parameter that is indirectly or directly 

15 under the influence of an OR family member, e.g., functional, physical and chemical 
effects. Such functional effects can be measured by any means known to those skilled 
in the art, e.g., changes in spectroscopic characteristics {e.g., fluorescence, 
absorbance, refractive index), hydrodynamic {e.g., shape), chromatographic, or 
solubility properties, patch clamping, voltage-sensitive dyes, whole cell currents, 

20 radioisotope efflux, inducible markers, oocyte OR gene expression; tissue culture cell 
OR expression; transcriptional activation of OR genes; ligand-binding assays; voltage, 
membrane potential and conductance changes; ion flux assays; changes in intracellular 
second messengers such as cAMP, cGMP, and inositol triphosphate (1P3); changes in 
intracellular calcium levels; neurotransmitter release, and the like. 

25 "Inhibitors," "activators," and "modulators" of OR genes or proteins are used 

* interchangeably to refer to inhibitory, activating, or modulating molecules identified 
using in vitro and in vivo assays for olfactory transduction, e.g., ligands, agonists, 
antagonists, and their homologs and mimetics. Inhibitors are compounds that, e.g., 
bind to, partially or totally block stimulation, decrease, prevent, delay activation, 

30 inactivate, desensitize, or down regulate olfactory transduction, e.g., antagonists. 
Activators are compounds that, e.g., bind to, stimulate, increase, open, activate, 
facilitate, enhance activation, sensitize, or up regulate olfactory transduction, e.g., 
agonists. Modulators include compounds that, e.g., alter the interaction of a receptor 
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with: extracellular proteins that bind activators or inhibitor (e.g., ebnerin and other 
members of the hydrophobic carrier family); G proteins; kinases (e.g., homologs of 
rhodopsin kinase and beta adrenergic receptor kinases that are involved in 
deactivation and desensitization of a receptor); and arrestins, which also deactivate 
5 and desensitize receptors. Modulators can include genetically modified versions of 
OR family members, e.g., with altered activity, as well as naturally occurring and 
synthetic ligands, antagonists, agonists, small chemical molecules and the like. Such 
assays for inhibitors and activators include, e.g., expressing OR family members in 
cells or cell membranes, applying putative modulator compounds, in the presence or 
10 absence of tastants, e.g., sweet tastants, and then determining the functional effects on 
olfactory transduction, as described above. Samples or assays comprising OR family 
members that are treated with a potential activator, inhibitor, or modulator are 
compared to control samples without the inhibitor, activator, or modulator to examine 
the extent of modulation. Control samples (untreated with modulators) are assigned a 
15 relative OR activity value of 100%. Inhibition of a OR is achieved when the OR 
activity value relative to the control is about 80%, optionally 50% or 25-0%. 
Activation of an OR is achieved when the OR activity value relative to the control is 
1 1 0%, optionally 1 50%, optionally 200-500%, or 1000-3000% higher. 

The terms "purified," "substantially purified," and "isolated" as used herein 
20 refer to the state of being free of other, dissimilar compounds with which the 
compound of the invention is normally associated in its natural state, so that the 
"purified," "substantially purified," and "isolated" subject comprises at least 0.5%, 
1%, 5%, 10%, or 20%, and most preferably at least 50% or 75% of the mass, by 
weight, of a given sample. In one preferred embodiment, these terms refer to the 
25 compound of the invention comprising at least 95% of the mass, by weight, of a given 
. sample. As used herein, the terms "purified," "substantially purified," and "isolated" 
"isolated," when referring to a nucleic acid or protein, of nucleic acids or proteins, 
also refers to a state of purification or concentration different than that which occurs 
naturally in the mammalian, especially human, body. Any degree of purification or 
30 concentration greater than that which occurs naturally in the mammalian, especially 
human, body, including (1) the purification from other associated structures or 
compounds or (2) the association with structures or compounds to which it is not 
normally associated in the mammalian, especially human, body, are within the 
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meaning of "isolated." The nucleic acid or protein or classes of nucleic acids or 
proteins, described herein, may be isolated, or otherwise associated with structures or 
compounds to which they are not normally associated in nature, according to a variety 
of methods and processes known to those of skill in the art. 
5 As used herein, the term "isolated," when referring to a nucleic acid or 

polypeptide refers to a state of purification or concentration different than that which 
occurs naturally in the mammalian, especially human, body. Any degree of 
purification or concentration greater than that which occurs naturally in the body, 
including (1) the purification from other naturally-occurring associated structures or 

10 compounds, or (2) the association with structures or compounds to which it is not 
normally associated in the body are within the meaning of "isolated" as used herein. 
] The nucleic acids or polypeptides described herein may be isolated or otherwise 

associated with structures or compounds to which they are not normally associated in 
nature, according to a variety of methods and processed known to those of skill in the 

15 art. 

As used herein, the terms "amplifying" and "amplification" refer to the use of 
any suitable amplification methodology for generating or detecting recombinant or 
naturally expressed nucleic acid, as described in detail, below. For example, the 
invention provides methods and reagents (e.g., specific degenerate oligonucleotide 
20 primer pairs) for amplifying (e.g., by polymerase chain reaction, PCR) naturally 
expressed (e.g., genomic or mRNA) or recombinant (e.g., cDNA) nucleic acids of the 
invention (e.g., tastant-binding sequences of the invention) in vivo or in vitro. 

The term "7- transmembrane receptor" means a polypeptide belonging to a 
superfamily of transmembrane proteins that have seven domains that span the plasma 
25 membrane seven times (thus, the seven domains are called "transmembrane" or "TM" 
, domains TM I to TM VH). The families of olfactory and certain taste receptors each 
belong to this super-family. 7-transmembrane receptor polypeptides have similar and 
characteristic primary, secondary and tertiary structures, as discussed in further detail 
below. 

30 The term "library 55 means a preparation that is a mixture of different nucleic 

acid or polypeptide molecules, such as the library of recombinantly generated 
chemosensory, particularly olfactory receptor ligand-binding domains generated by 
amplification of nucleic acid with degenerate primer pairs, or an isolated collection of 
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vectors that incorporate the amplified ligand-binding domains, or a mixture of cells 
each randomly transfected with at least one vector encoding an olfactory receptor. 

The term "nucleic acid" or "nucleic acid sequence" refers to a deoxy- 
ribonucleotide or ribonucleotide oligonucleotide in either single- or double-stranded 
5 form. The term encompasses nucleic acids, i.e., oligonucleotides, containing known 
analogs of natural nucleotides. The term also encompasses nucleic-acid-like 
structures with synthetic backbones {see e.g., Oligonucleotides and Analogues, a 
Practical Approach, ed. F. Eckstein, Oxford Univ. Press (1991); Antisense Strategies, 
Annals of the N.Y. Acad, of Set, Vol. 600, Eds. Baserga et al (NY AS 1992); Milligan 
10 J. Med, Chem. 36:1923-1937 (1993); Antisense Research and Applications (1993, 
CRC Press), WO 97/03211; WO 96/39154; Mata, Toxicol. Appl Pharmacol 
144:189-197 (1997); Strauss-Soukup, Biochemistry 36:8692-8698 (1997); Samstag, 
Antisense Nucleic Acid Drug Dev, 6: 1 53-1 56 (1996)). 

Unless otherwise indicated, a particular nucleic acid sequence also implicitly 
15 encompasses conservatively modified variants thereof (e.g., degenerate codon 
substitutions) and complementary sequences, as well as the sequence explicitly 
indicated. Specifically, degenerate codon substitutions may be achieved by 
generating, e.g., sequences in which the third position of one or more selected codons 
is substituted with mixed-base and/or deoxyinosine residues (Batzer et al, Nucleic 
20 Acid Res., 19:5081 (1991); Ohtsuka et al, J. Biol Chem., 260:2605-08 (1985); 
Rossolini et al, Mol Cell Probes, 8:91-98 (1994)). The term nucleic acid is used 
interchangeably with gene, cDNA, mRNA, oligonucleotide, and polynucleotide. 

The terms "polypeptide," "peptide" and "protein" are used interchangeably 
herein to refer to a polymer of amino acid residues. The terms apply to amino acid 
25 polymers in which one or more amino acid residue is an artificial chemical mimetic of 
\ a corresponding naturally occurring amino acid, as well as to naturally occurring 
amino acid polymers and non-naturally occurring amino acid polymer. 

The term "plasma membrane translocation domain" or simply "translocation 
domain" means a polypeptide domain that, when incorporated into the amino terminus 
30 of a polypeptide coding sequence, can with great efficiency "chaperone" or 
"translocate" the hybrid ("fusion") protein to the cell plasma membrane. For instance, 
a "translocation domain" may be derived from the amino terminus of the bovine 
rhodopsin receptor polypeptide. In one embodiment, the translocation domain may be 
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functionally equivalent to an exemplary translocation domain (5'- 
MNGTEGPNFYVPFSNKTGVV; SEQ ID NO: 518). However, rhodopsin from any 
mammal may be used, as can other translocation facilitating sequences. Thus, the 
translocation domain is particularly efficient in translocating 7-transmembrane fusion 
5 proteins to the plasma membrane, and a protein (e.g., an olfactory receptor 
polypeptide) comprising an amino terminal translocating domain will be transported 
to the plasma membrane more efficiently than without the domain. However, if the 
N-terminal domain of the polypeptide is active in binding, the use of other 
translocation domains may be preferred. 

10 "Functional equivalency" means the domain's ability and efficiency in 

translocating newly translated proteins to the plasma membrane as efficiently as 
s exemplary SEQ ID NO: 518 under similar conditions; relatively efficiencies an be 

measured (in quantitative terms) and compared, as described herein. Domains falling 
within the scope of the invention can be determined by routine screening for their 

15 efficiency in translocating newly synthesized polypeptides to the plasma membrane in 
a cell (mammalian, Xenopus, and the like) with the same efficiency as the twenty 
amino acid long translocation domain SEQ ID NO: 518, as described in detail below. 

The 'translocation domain," "ligand-binding domain", and chimeric receptors 
compositions described herein also include "analogs," or "conservative variants" and 

20 "mimetics" ("peptidomimetics") with structures and activity that substantially 
correspond to the exemplary sequences. Thus, the terms "conservative variant" or 
"analog" or "mimetic" refer to a polypeptide which has a modified amino acid 
sequence, such that the change(s) do not substantially alter the polypeptide's (the 
conservative variant's) structure and/or activity, as defined herein. These include 

25 conservatively modified variations of an amino acid sequence, i.e., amino acid 
, substitutions, additions or deletions of those residues that are not critical for protein 
activity, or substitution of amino acids with residues having similar properties (e.g., 
acidic, basic, positively or negatively charged, polar or non-polar, etc.) such that the 
substitutions of even critical amino acids does not substantially alter structure and/or 

30 activity. Conservative substitution tables providing functionally similar amino acids 
are well known in the art. 

More particularly, "conservatively modified variants" applies to both amino 
acid and nucleic acid sequences. With respect to particular nucleic acid sequences, 
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conservatively modified variants refers to those nucleic acids which encode identical 
or essentially identical amino acid sequences, or where the nucleic acid does not 
encode an amino acid sequence, to essentially identical sequences. Because of the 
degeneracy of the genetic code, a large number of functionally identical nucleic acids 
5 encode any given protein. 

For instance, the codons GCA, GCC, GCG and GCU all encode the amino 
acid alanine. Thus, at every position where an alanine is specified by a codon, the 
codon can be altered to any of the con-esponding codons described without altering 
the encoded polypeptide. 

10 Such nucleic acid variations are "silent variations," which are one species of 

conservatively modified variations. Every nucleic acid sequence herein which 
encodes a polypeptide also describes every possible silent variation of the nucleic 
acid. One of skill will recognize that each codon in a nucleic acid (except AUG, which 
is ordinarily the only codon for methionine, and TGG, which is ordinarily the only 
codon for tryptophan) can be modified to yield a functionally identical molecule. 
Accordingly, each silent variation of a nucleic acid which encodes a polypeptide is 
implicit in each described sequence. 

Conservative substitution tables providing functionally similar amino acids are 
well known in the art. For example, one exemplary guideline to select conservative 
substitutions includes (original residue followed by exemplary substitution): ala/gly or 
ser; arg/lys; asn/gln or his; asp/glu; cys/ser; gln/asn; gly/asp; gly/ala or pro; his/asn or 
gin; ile/leu or val; leu/ile or val; lys/arg or gin or glu; met/leu or tyr or ile; phe/met or 
leu or tyr; ser/thr; thr/ser; trp/tyr; tyr/trp or phe; val/ile or leu. An alternative 
exemplary guideline uses the following six groups, each containing amino acids that 
are conservative substitutions for one another: 1) Alanine (A), Serine (S), Threonine 
(T); 2) Aspartic acid (D), Glutamic acid (E); 3) Asparagine (N), Glutamine (Q); 4) 
Arginine (R), Lysine (I); 5) Isoleucine (I), Leucine (L), Methionine (M), Valine (V); 
and 6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W); {see also, e.g., Creighton,' 
Proteins, W.H. Freeman and Company (1984); Schultz and Schimer, Principles of 
Protein Structure, Springer-Verlag (1979)). One of skill in the art will appreciate that 
the above-identified substitutions are not the only possible conservative substitutions. 
For example, for some purposes, one may regard all charged amino acids as 
conservative substitutions for each other whether they are positive or negative. In 
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addition, individual substitutions, deletions or additions that alter, add or delete a 
single amino acid or a small percentage of amino acids in an encoded sequence can 
also be considered "conservatively modified variations." 

The terms "mimetic" and "peptidomimetic" refer to a synthetic chemical 

5 compound that has substantially the same structural and/or functional characteristics 
of the polypeptides, e.g., translocation domains, ligand-binding domains, or chimeric 
receptors of the invention. The mimetic can be either entirely composed of synthetic, 
non-natural analogs of amino acids, or may be a chimeric molecule of partly natural 
peptide amino acids and partly non-natural analogs of amino acids. The mimetic can 

10 also incorporate any amount of natural amino acid conservative substitutions as long 
as such substitutions also do not substantially alter the mimetic's structure and/or 
activity. 

As with polypeptides of the invention which are conservative variants, routine 
experimentation will determine whether a mimetic is within the scope of the 
15 invention, i.e., that its structure and/or function is not substantially altered. 
Polypeptide mimetic compositions can contain any combination of non-natural 
> structural components, which are typically from three structural groups: a) residue 
linkage groups other than the natural amide bond ("peptide bond") linkages; b) non- 
natural residues in place of naturally occurring amino acid residues; or c) residues 
20 which induce secondary structural mimicry, i.e., to induce or stabilize a secondary 
structure, e.g., a beta turn, gamma turn, beta sheet, alpha helix conformation, and the 
like. A polypeptide can be characterized as a mimetic when all or some of its residues 
are joined by chemical means other than natural peptide bonds; Individual 
peptidomimetic residues can be joined by peptide bonds, other chemical bonds or 
25 coupling means, such as, e.g., glutaraldehyde, N-hydroxysuccinimide esters, 
. bifunctional maleimides, N,N'-dicyclohexylcarbodiimide (DCC) or N,N'- 
diisopropylcarbodiimide (DIC). Linking groups that can be an alternative to the 
traditional amide bond ("peptide bond") linkages include, e.g., ketomethylene {e.g., 
-C(=0)-CH 2 - for -C(=0)-NH-), aminomethylene (CH 2 -NH), ethylene, olefin 
30 (CH=CH), ether (CH 2 -0), thioether (CH 2 -S), tetrazole (CN 4 ), thiazole, retroamide, 
thioamide, or ester {see, e.g., Spatola, Chemistry and Biochemistry of Amino Acids, 
Peptides and Proteins, 7:267-357, "Peptide Backbone Modifications," Marcell 
Dekker, NY (1983)). A polypeptide can also be characterized as a mimetic by 
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containing all or some non-natural residues in place of naturally occurring amino acid 
residues; non-natural residues are well described in the scientific and patent literature. 

A "label" or a "detectable moiety" is a composition detectable by 
spectroscopic, photochemical, biochemical, immunochemical, or chemical means. For 
5 example, useful labels include 32 P, fluorescent dyes, electron-dense reagents, enzymes 
(e.g. 9 as commonly used in an ELISA), biotin, digoxigenin, or haptens and proteins 
which can be made detectable, e.g., by incorporating a radiolabel into the peptide or 
used to detect antibodies specifically reactive with the peptide. 

A "labeled nucleic acid probe or oligonucleotide" is one that is bound, either 

10 covalently, through a linker or a chemical bond, or noncovalently, through ionic, van 
der Waals, electrostatic, or hydrogen bonds to a label such that the presence of the 
probe may be detected by detecting the presence of the label bound to the probe. 

As used herein a "nucleic acid probe or oligonucleotide" is defined as a 
nucleic acid capable of binding to a target nucleic acid of complementary sequence 

15 through one or more types of chemical bonds, usually through complementary base 
pairing, usually through hydrogen bond formation. As used herein, a probe may 
include natural (i.e., A, G, C, or T) or modified bases (7-deazaguanosine, inosine, 
etc.). In addition, the bases in a probe may be joined by a linkage other than a 
phosphodiester bond, so long as it does not interfere with hybridization. Thus, for 

20 example, probes may be peptide nucleic acids in which the constituent bases are 
joined by peptide bonds rather than phosphodiester linkages. It will be understood by 
one of skill in the art that probes may bind target sequences lacking complete 
complementarity with the probe sequence depending upon the stringency of the 
hybridization conditions. The probes are optionally directly labeled as with isotopes, 

25 chromophores, lumiphores, chromogens, or indirectly labeled such as with biotin to 
. which a streptavidin complex may later bind. By assaying for the presence or absence 
of the probe, one can detect the presence or absence of the select sequence or 
subsequence. 

The term "heterologous" when used with reference to portions of a nucleic 
30 acid indicates that the nucleic acid comprises two or more subsequences that are not 
found in the same relationship to each other in nature. For instance, the nucleic acid is 
typically recombinantly produced, having two or more sequences from unrelated 
genes arranged to make a new functional nucleic acid, e.g., a promoter from one 
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source and a coding region from another source. Similarly, a heterologous protein 
indicates that the protein comprises two or more subsequences that are not found in 
the same relationship to each other in nature (e.g., a fusion protein). 

A "promoter" is defined as an array of nucleic acid sequences that direct 
5 transcription of a nucleic acid. As used herein, a promoter includes necessary nucleic 
acid sequences near the start site of transcription, such as, in the case of a polymerase 
II type promoter, a TATA element. A promoter also optionally includes distal 
enhancer or repressor elements, which can be located as much as several thousand 
base pairs from the start site of transcription. A "constitutive" promoter is a promoter 

10 that is active under most environmental and developmental conditions. An 
"inducible" promoter is a promoter that is active under environmental or 
developmental regulation. The term "operably linked" refers to a functional linkage 
between a nucleic acid expression control sequence (such as a promoter, or array of 
transcription factor binding sites) and a second nucleic acid sequence, wherein the 

15 expression control sequence directs transcription of the nucleic acid corresponding to 
the second sequence. 

As used herein, "recombinant" refers to a polynucleotide synthesized or 
otherwise manipulated in vitro (e.g., "recombinant polynucleotide"), to methods of 
using recombinant polynucleotides to produce gene products in cells or other 

20 biological systems, or to a polypeptide ("recombinant protein") encoded by a 
recombinant polynucleotide. "Recombinant means" also encompass the ligation of 
nucleic acids having various coding regions or domains or promoter sequences from 
different sources into an expression cassette or vector for expression of, e.g., inducible 
or constitutive expression of a fusion protein comprising a translocation domain of the 

25 invention and a nucleic acid sequence amplified using a primer of the invention. 

The phrase "selectively (or specifically) hybridizes to" refers to the binding, 
duplexing, or hybridizing of a molecule only to a particular nucleotide sequence under 
stringent hybridization conditions when that sequence is present in a complex mixture 
(e.g., total cellular or library DNA or RNA). 

30 The phrase "stringent hybridization conditions" refers to conditions under 

which a probe will hybridize to its target subsequence, typically in a complex mixture 
of nucleic acid, but to no other sequences. Stringent conditions are 
sequence-dependent and will be different in different circumstances. Longer 
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sequences hybridize specifically at higher temperatures. An extensive guide to the 
hybridization of nucleic acids is found in Tijssen, Techniques in Biochemistry and 
Molecular Biology - Hybridisation with Nucleic Probes, "Overview of principles of 
hybridization and the strategy of nucleic acid assays" (1993). Generally, stringent 
5 conditions are selected to be about 5-10° C lower than the thermal melting point (Tm) 
for the specific sequence at a defined ionic strength pH. The Tm is the temperature 
(under defined ionic strength, pH, and nucleic concentration) at which 50% of the 
probes complementary to the target hybridize to the target sequence at equilibrium (as 
the target sequences are present in excess, at Tm, 50% of the probes are occupied at 
10 equilibrium). Stringent conditions will be those in which the salt concentration is less 
than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion concentration 
(or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30° C for short 
probes (e.g., 10 to 50 nucleotides) and at least about 60° C for long probes (e.g., 
greater than 50 nucleotides). Stringent conditions may also be achieved with the 
15 addition of destabilizing agents such as formamide. For selective or specific 
hybridization, a positive signal is at least two times background, optionally 10 times 
background hybridization. Exemplary stringent hybridization conditions can be as 
following: 50% formamide, 5x SSC, and 1% SDS, incubating at 42°C, or, 5x SSC, 
1% SDS, incubating at 65°C, with wash in 0.2x SSC, and 0.1 % SDS at 65°C. Such 
hybridizations and wash steps can be carried out for, e.g., 1, 2, 5, 10, 15, 30, 60; or 
more minutes. 

Nucleic acids that do not hybridize to each other under stringent conditions are 
still substantially related if the polypeptides that they encode are substantially related. 
This occurs, for example, when a copy of a nucleic acid is created using the maximum 
codon degeneracy permitted by the genetic code. In such cases, the nucleic acids 
typically hybridize under moderately stringent hybridization conditions. Exemplary 
"moderately stringent hybridization conditions" include a hybridization in a buffer of 
40% formamide, 1 M NaCl, 1% SDS at 37°C, and a wash in lx SSC at 45°C. Such 
hybridizations and wash steps can be carried out for, e.g., 1, 2, 5, 10, 15, 30, 60, or 
more minutes. A positive hybridization is at least twice background. Those of 
ordinary skill will readily recognize that alternative hybridization and wash conditions 
can be utilized to provide conditions of similar stringency. 



-36- 



WO 01/68805 



PCT/US01/07771 



"Antibody" refers to a polypeptide comprising a framework region from an 
immunoglobulin gene or fragments thereof that specifically binds and recognizes an 
antigen. The recognized immunoglobulin genes include the kappa, lambda, alpha, 
gamma, delta, epsilon, and mu constant region genes, as well as the myriad 
5 immunoglobulin variable region genes. Light chains are classified as either kappa or 
lambda. Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, which in 
turn define the immunoglobulin classes, IgG, IgM, IgA, IgD and IgE, respectively. 

An exemplary immunoglobulin (antibody) structural unit comprises a tetramer. 
Each tetramer is composed of two identical pairs of polypeptide chains, each pair 
10 having one "light" (about 25 kDa) and one "heavy", chain (about 50-70 kDa). The 
N- terminus of each chain defines a variable region of about 100 to 1 10 or more amino 
acids primarily responsible for antigen recognition. The terms variable light chain 
(VL) and variable heavy chain (VH) refer to these light and heavy chains respectively. 
A "chimeric antibody" is an antibody molecule in which (a) the constant 
15 region, or a portion thereof, is altered, replaced or exchanged so that the antigen 
binding site (variable region) is linked to a constant region of a different or altered 
class, effector function and/or species, or an entirely different molecule which confers 
new properties to the chimeric antibody, e.g., an enzyme, toxin, hormone, growth 
factor, drug, etc. ; or (b) the variable region, or a portion thereof, is altered, replaced or 
20 exchanged with a variable region having a different or altered antigen specificity. 

An "anti-OR" antibody is an antibody or antibody fragment that specifically 
binds a polypeptide encoded by a OR gene, cDNA, or a subsequence thereof. 

The term "immunoassay" is an assay that uses an antibody to specifically bind 
an antigen. The immunoassay is characterized by the use of specific binding 
25 properties of a particular antibody to isolate, target, and/or quantify the antigen. 

The phrase "specifically (or selectively) binds" to an antibody or, "specifically 
(or selectively) immunoreactive with," when referring to a protein or peptide, refers to 
a binding reaction that is determinative of the presence of the protein in a 
heterogeneous population of proteins and other biologies. Thus, under designated 
30 immunoassay conditions, the specified antibodies bind to a particular protein at least 
two times the background and do not substantially bind in a significant amount to 
other proteins present in the sample. Specific binding to an antibody under such 
conditions may require an antibody that is selected for its specificity for a particular 
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protein. For example, polyclonal antibodies raised to an OR family member from 
specific species such as rat, mouse, or human can be selected to obtain only those 
polyclonal antibodies that are specifically immunoreactive with the OR polypeptide or 
an immunogenic portion thereof and not with other proteins, except for orthologs or 
5 polymorphic variants and alleles of the OR polypeptide. This selection may be 
achieved by subtracting out antibodies that cross-react with OR molecules from other 
species or other OR molecules. Antibodies can also be selected that recognize only 
OR GPCR family members but not GPCRs from other families. A variety of 
immunoassay formats may be used to select antibodies specifically immunoreactive 
10 with a particular protein. For example, solid-phase ELISA immunoassays are 
routinely used to select antibodies specifically immunoreactive with a protein (see, 
e.g., Harlow & Lane, Antibodies, A Laboratory Manual, (1988), for a description of 
immunoassay formats and conditions that can be used to determine specific 
immunoreactivity). Typically a specific or selective reaction will be at least twice 
15 background signal or noise and more typically more than 10 to 100 times background. 

The phrase "selectively associates with" refers to the ability of a nucleic acid 
to "selectively hybridize" with another as defined above, or the ability of an antibody 
to "selectively (or specifically) bind to a protein, as defined above. 

The term "expression vector" refers to any recombinant expression system for 
20 the purpose of expressing a nucleic acid sequence of the invention in vitro or in vivo, 
constitutively or inducibly, in any cell, including prokaryotic, yeast, fungal, plant, 
insect or mammalian cell. The term includes linear or circular expression systems. 
The term includes expression systems that remain episomal or integrate into the host 
cell genome. The expression systems can have the ability to self-replicate or not, i.e., 
25 drive only transient expression in a cell. The term includes recombinant expression 
< "cassettes which contain only the minimum elements needed for transcription of the 
recombinant nucleic acid. 

By "host cell" is meant a cell that contains an expression vector and supports 
the replication or expression of the expression vector. Host cells may be prokaryotic 
30 cells such as E. toll, or eukaryotic cells such as yeast, insect, amphibian, or 
mammalian cells such as CHO, HeLa, HEK-293, and the like, e.g., cultured cells, 
explants, and cells in vivo. 
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C. Isolation and Expression of Olfactory Receptors 

Isolation and expression of the ORs, or fragments or variants thereof, of the 
invention can be performed as described below. PCR primers can be used for the 
amplification of nucleic acids encoding olfactory receptor ligand-binding regions and 
5 libraries of these nucleic acids can thereby be generated. Libraries of expression 
vectors can then be used to infect or transfect host cells for the functional expression 
of these libraries. These genes and vectors can be made and expressed in vitro or in 
vivo. One of skill will recognize that desired phenotypes for altering and controlling 
nucleic acid expression can be obtained by modulating the expression or activity of 
10 the genes and nucleic acids (e.g., promoters, enhancers and the like) within the vectors 
of the invention. Any of the known methods described for increasing or decreasing 
expression or activity can be used. The invention can be practiced in conjunction with 
any method or protocol known in the art, which are well described in the scientific 
and patent literature. 

15 The nucleic acid sequences of the invention and other nucleic acids used to 

practice this invention, whether RNA, cDNA, genomic DNA, vectors, viruses or 
hybrids thereof, may be isolated from a variety of sources, genetically engineered, 
amplified, and/or expressed recombinantly. Any recombinant expression system can 
be used, including, in addition to mammalian cells, e.g., bacterial, yeast, insect or 

20 plant systems. 

Alternatively, these nucleic acids can be synthesized in vitro by well-known 
chemical synthesis techniques, as described in, e.g., Carruthers, Cold Spring Harbor 
Symp. Quant. Biol 47:411-418 (1982); Adams, Am. Chem. Soc. 105:661 (1983); 
Belousov, Nucleic Acids Res. 25:3440-3444 (1997); Frenkel, Free Radic. Biol. Med. 

25 19:373-380 (1995); Blommers, Biochemistry 33:7886-7896 (1994); Narang, Meth. 
. Enzymol 68:90 (1979); Brown, Meth. Enzymol. 68:109 (1979); Beaucage, Tetra. Lett. 
22:1859 (1981); U.S. Patent No. 4,458,066. Double-stranded DNA fragments may 
then be obtained either by synthesizing the complementary strand and annealing the 
strands together under appropriate conditions, or by adding the complementary strand 

30 using DNA polymerase with an appropriate primer sequence.. 

Techniques for the manipulation of nucleic acids, such as, for example, for 
generating mutations in sequences, subcloning, labeling probes, sequencing, 
hybridization and the like are well described in the scientific and patent literature. 
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See, e.g., Sambrook, ed., Molecular Cloning: a Laboratory manual (2nd ed.), Vols. 1- 
3, Cold Spring Harbor Laboratory (1989); Current Protocols in Molecular Biology, 
Ausubel, ed. John Wiley & Sons, Inc., New York (1997); Laboratory Techniques in 
Biochemistry and Molecular Biology: Hybridization With Nucleic Acid Probes, Part I, 
5 Theory and Nucleic Acid Preparation, Tijssen, ed. Elsevier, N.Y. (1993). 

Nucleic acids, vectors, capsids, polypeptides, and the like can be analyzed and 
quantified by any of a number of general means well known to those of skill in the art. 
These include, e.g., analytical biochemical methods such as NMR, spectrophotometry, 
radiography, electrophoresis, capillary electrophoresis, high performance liquid 
10 chromatography (HPLC), thin layer chromatography (TLC), and hyperdiffusion 
chromatography, various immunological methods, e.g., fluid or gel precipitin 
reactions, immunodiffusion, Immunoelectrophoresis, radioimmunoassays (RIAs), 
enzyme-linked immunosorbent assays (ELISAs), immuno-fluorescent assays, 
Southern analysis, Northern analysis, dot-blot analysis, gel electrophoresis (e.g., SDS- 
15 PAGE), RT-PCR, quantitative PCR, other- nucleic acid or target or signal 
amplification methods, radiolabeling, scintillation counting, and affinity 
chromatography. 

Oligonucleotide primers are used to amplify nucleic acid encoding an olfactory 
receptor ligand-binding region. The nucleic acids described herein can also be cloned " 
20 or measured quantitatively using amplification techniques. Using exemplary 
degenerate primer pair sequences, (see below), the skilled artisan can select and 
design suitable oligonucleotide amplification primers. Amplification methods are also 
well known in the art, and include, e.g., polymerase chain reaction, PCR (PCR 
Protocols, a Guide to Methods and Applications, ed. Innis. Academic Press, N.Y. 
(1990) and PCR Strategies, ed. Innis, Academic Press, Inc., N.Y. (1995), ligase chain 
reaction (LCR) (see, e.g., Wu, Genomics 4:560 (1989); Landegren, Science 
241:1077,(1988); Barringer, Gene 89:117 (1990)); transcription amplification {see, 
e.g., Kwoh, PNAS, 86:1173 (1989)); and, self-sustained sequence replication (see, 
e.g., Guatelli, PNAS, 87:1874 (1990)); Q Beta replicase amplification (see, e.g., 
Smith, J. Clin. Microbiol. 35:1477-1491 (1997)); automated Q-beta replicase 
amplification assay (see, e.g., Burg, Mol. Cell. Probes 10:257-271 (1996)) and other 
RNA polymerase mediated techniques (e.g., NASBA Cangene, Mississauga, 
Ontario); see also Berger, Methods Enzymol 152:307-316 (1987); Sambrook; 



25 



30 
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Ausubel; U.S. Patent Nos. 4,683,195 and 4,683,202; Sooknanan, Biotechnology 
13:563-564(1995). 

Once amplified, the nucleic acids, either individually or as libraries, may be 
cloned according to methods known in the art, if desired, into any of a variety of 
5 vectors using routine molecular biological methods; methods for cloning in vitro 
amplified nucleic acids are described, e.g., U.S. Pat. No. 5,426,039. To facilitate 
cloning of amplified sequences, restriction enzyme sites can be "built into" the PCR 
primer pair. For example, Pst I and Bsp El sites were designed into the exemplary 
primer pairs of the invention. These particular restriction sites have a sequence that, 
1 0 when ligated, are "in-frame" with respect to the 7-membrane receptor "donor" coding 
sequence into which they are spliced (the ligand-binding region coding sequence is 
internal to the 7-membrane polypeptide, thus, if it is desired that the construct be 
translated downstream of a restriction enzyme splice site, out of frame results should 
be avoided; this may not be necessary if the inserted ligand-binding domain comprises 
1 5 substantially most of the transmembrane VH region). The primers can be designed to 
retain the original sequence of the "donor" 7-membrane receptor (the Pst I and Bsp El 
sequence in he primers of the invention generate an insert that, when ligated into the 
Pst I/Bsp El cut vector, encode residues found in the "donor" mouse olfactory 
receptor M4 sequence). Alternatively, the primers can encode amino acid residues 
20 that are conservative substitutions (e.g., hydrophobic for hydrophobic residue, see 
above discussion) or functionally benign substitutions {e.g., do not prevent plasma 
membrane insertion, cause cleavage by peptidase, cause abnormal folding of receptor, 
and the like). 

The primer pairs are designed to selectively amplify ligand-binding regions of 
25 olfactory receptor proteins. These domain regions may vary for different ligands, and 
. more particularly odorants; thus, what may be a minimal binding region for one 
ligand, and more particularly odorants, may be too limiting for a second potential 
ligand. Thus, domain regions of different sizes comprising different domain 
structures may be amplified; for example, transmembrane (TM) domains II through 
30 VH, m through VH, HI through VI or H through VI, or variations thereof (e.g., only a 
subsequence of a particular domain, mixing the order of the domains, and the like), of 
a 7-transmembrane OR. 
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As domain structures and sequence of many 7-membrane proteins, particularly 
olfactory receptors, are known, the skilled artisan can readily select domain-flanking 
and internal domain sequences as model sequences to design degenerate amplification 
primer pairs. For example, a nucleic acid sequence encoding domain regions II 
5 through VII can be generated by PCR amplification using a primer pair. To amplify a 
nucleic acid comprising transmembrane domain I (TM I) sequence, a degenerate 
primer can be designed from a nucleic acid that encodes the amino acid sequence 
LFLLYL3' (SEQ ID NO: 519). Such a degenerate primer can be used to generate a 
binding domain incorporating TM I through TM HI, TM I through TM IV, TM I 
1 0 through TM V, TM I through TM VI or TM I through TM VH). 

To amplify a nucleic acid comprising a transmembrane domain DI (TM HI) 
sequence, a degenerate primer (of at least about 17 residues) can be designed from a 
nucleic acid that encodes the amino acid sequence M(A/G)(Y/F)DRYVAI 3' (SEQ ID 
NO: 520) (encoded by a nucleic acid sequence such as 
15 5^ATGG(G/C)CT(A/T)TGACCG(C/A/T)T(AT)(C/r)GT-3 9 (SEQ ID NO: 521)). 
Such a degenerate primer can be used to generate a binding domain incorporating TM 
m through TM IV, TM m through TM V, TM IH through TM VI or TM m through 
TMVII. 

To amplify transmembrane domain VI (TM VI) sequence, a degenerate primer 
20 (of at least about 17 residues) can be designed from nucleic acid encoding an amino 
acid sequence TC(G/A)SHL (SEQ ID NO: 522), encoded by a sequence such as 5 5 - 
AG(G/A)TGN(G/C)(T/A)N(G/C)C(G/A)CANGT-3 > ) 3' (SEQ ID NO: 522). Such a 
degenerate primer can be used to generate a binding domain incorporating TM I 
through TM VI, TM II through TM VI, TM m through TM VI or TM IV through TM 
VI). 

Paradigms to design degenerate primer pairs are well known in the art. For 
example, a COnsensus-DEgenerate Hybrid Oligonucleotide Primer (CODEHOP) 
(SEQ ID NO: 523) strategy computer program is accessible as 
http://blocks.fhcrc.org/codehop.html, and is directly linked from the BlockMaker 
multiple sequence alignment site for hybrid primer prediction beginning with a set of 
related protein sequences, as known olfactory receptor ligand-binding regions {see, 
e.g., Rose, Nucleic Acids Res. 26:1628-1635 (1998); Singh, Biotechniques, 24:318-19 
(1998)). 
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Means to synthesize oligonucleotide primer pairs are well known in the art. 
'^Natural" base pairs or synthetic base pairs can be used. For example, use of artificial 
nucleobases offers a versatile approach to manipulate primer sequence and generate a 
more complex mixture of amplification products. Various families of artificial 
5 nucleobases are capable of assuming multiple hydrogen bonding orientations through 
internal bond rotations to provide a means for degenerate molecular recognition. 
Incorporation of these analogs into a single position of a PCR primer allows for 
generation of a complex library of amplification products. See, e.g., Hoops, Nucleic 
Acids Res. 25:4866-4871 (1997). Nonpolar molecules can also be used to mimic the 

10 shape of natural DNA bases. A non-hydrogen-bonding shape mimic for adenine can 
replicate efficiently and selectively against a nonpolar shape mimic for thymine (see, 
e.g., Morales, Nat Struct Biol 5:950-954 (1998)). For example, two degenerate 
bases can be the pyrimidine base 6H, 8H-3,4-dihydropyrimido[4,5-c][l,2]oxazin-7- 
one or the purine base N6-methoxy-2,6-diaminopurine (see, e.g., Hill, PNAS, 

15 95:4258-63 (1998)). Exemplary degenerate primers of the invention incorporate the 
nucleobase analog 5'-Dimethoxytrityl-N-ben2oyl-2'-deoxy-Cytidine,3'-[(2- 
cyanoethyl)-(N,N-diisopropyl)]-phosphoramidite (the term "P" in the sequences, see 
above). ' This pyrimidine analog hydrogen bonds with purines, including A and G 
residues. 

20 Exemplary primer pairs for amplification of olfactory receptor transmembrane 

domains II through VII include: 

(a) 5'-GGGGTCCGGAG(A/G)(C/G)(^ 
3' (SEQ ID NO: 524) and 

5 , -GGGGCTGCAGACACC(A/C/G/T)ATGTA(C/T)(C/T)T(A/C/G/T)TT(C/T) 
(C/T)T-3' (SEQ ID NO: 525). 

(b) 5'-GGGGTCCGGAG(A/G)(C/G)T(A/G)A(A/G/T)AT(A/G/P)A(A/G/P)(^ 
3' (SEQ ID NO: 526); and 
5'-GGGGCTGCAGACACC(AC/G/T)ATC^ 
(C/T)T-3 9 (SEQ ID NO: 527) 

(c) 5'-GGGGTCCGGAG(A/G)(C/G)^ 
(A/G/C/T)GG-3 > (SEQ ID NO: 528) and 

5 , -GGGGCTGCAGACACC(A/C/G/T)ATGTA(C/T)(C/T)T(A/aG/T)TT(C/T) 
(C/T)T-3' (SEQ ID NO: 558) 

Nucleic acids that encode ligand-binding regions of olfactory receptors may be 

generated by amplification (e.g., PCR) of appropriate nucleic acid sequences using 
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degenerate primer pairs. The amplified nucleic acid can be genomic DNA from any 
cell or tissue or mRNA or cDNA derived from olfactory receptor-expressing cells, 
e.g. , olfactory neurons or olfactory epithelium. 

Isolation from olfactory receptor-expressing cells is well known in the art 
5 (cells expressing naturally or inducibly expressing olfactory receptors can be used to 
express the hybrid olfactory receptors of the invention to screen for potential odorants 
and odorant effect on cell physiology, as described below). For example, cells can be 
identified by olfactory marker protein (OMP), an abundant cytoplasmic protein 
expressed almost exclusively in mature olfactory sensory neurons (.see, e.g., Buiakova, 
10 PNAS, 93:9858-63 (1996)). Shirley, Eur. J. Biochem. 32:485-494 (1983), describes a 
rat olfactory preparation suitable for biochemical studies in vitro on olfactory 
mechanisms. Cultures of adult rat olfactory receptor neurons are described by Vargas, 
Chem. Senses 24:211-216 (1999). Because these cultured neurons exhibit typical 
voltage-gated currents and are responsive to application of odorants, they can also be 
15 used to express the hybrid olfactory receptors of the invention for odorant screening 
(endogenous olfactory receptor can be initially blocked, if desired, by, e.g., antisense, 
knockout, and the like). U.S. Patent No. 5,869,266 describes culturing human 
olfactory neurons for neurotoxicity tests and screening. Murrell, J. Neurosci. 
19:8260-8270 (1999), describes differentiated olfactory receptor-expressing cells in 
20 culture that respond to odorants, as measured by an influx of calcium. 

In one embodiment, hybrid protein-coding sequences comprising nucleic acids 
ORs fused to the translocation sequences described herein may be constructed. Also 
provided are hybrid ORs comprising the translocation motifs and ligand-binding 
domains of olfactory receptors. These nucleic acid sequences can be operably linked 
25 to transcriptional or translational control elements, e.g., transcription and translation 
, initiation sequences, promoters and enhancers, transcription and translation 
terminators, polyadenylation sequences, and other sequences useful for transcribing 
DNA into RNA. In construction of recombinant expression cassettes, vectors, 
transgenics, and a promoter fragment can be employed to direct expression of the 
30 desired nucleic acid in all tissues. Olfactory cell-specific transcriptional elements can 
also be used to express the fusion polypeptide receptor, including, e.g., a 6.7 kb region 
upstream of the M4 olfactory receptor coding region. This region was sufficient to 
direct expression in olfactory epithelium with wild type zonal restriction and 
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distributed neuronal expression for endogenous olfactory receptors (Qasba, J. 
NeuroscL 18:227-236 (1998)). Receptor genes are normally expressed in a small 
subset of neurons throughout a zonally restricted region of the sensory epithelium. 
The transcriptional or translational control elements can be isolated from natural 
5 sources, obtained from such sources as ATCC or GenBank libraries, or prepared by 
synthetic or recombinant methods. 

In another embodiment, fusion proteins, either having C-terminal or, more 
preferably, N-terminal translocation sequences, may also comprise the translocation 
motif described herein. However, these fusion proteins can also comprise additional 
10 elements for, e.g., protein detection, purification, or other applications. Detection and 
purification facilitating domains include, e.g., metal chelating peptides such as 
, polyhistidine tracts or histidine-tryptophan modules or other domains that allow 

purification on immobilized metals; maltose binding protein; protein A domains that 
allow purification on immobilized immunoglobulin; or the domain utilized in the 
15 FLAGS extension/affinity purification system (Immunex Corp, Seattle WA). 

The inclusion of a cleavable linker sequences such as Factor Xa {see, e.g., 
Ottavi, Biochimie 80:289-293 (1998)), subtilisin protease recognition motif (see, e.g., 
Polyak, Protein Eng. 10:615-619 (1997)); enterokinase (Invitrogen, San Diego, CA), 
and the like^ between the translocation domain (for efficient plasma membrane 
20 expression) and the rest of the newly translated polypeptide may be useful to facilitate 
purification. For example, one construct can include a polypeptide-encoding nucleic 
acid sequence linked to six histidine residues followed by a thioredoxin, an 
enterokinase cleavage site (see, e.g., Williams, Biochemistry 34:1787-1797 (1995)), 
and an amino terminal translocation domain. The histidine residues facilitate 
25 detection and purification while the enterokinase cleavage site provides a means for 
, purifying the desired protein(s) from the remainder of the fusion protein. Technology 
pertaining to vectors encoding fusion proteins and application of fusion proteins are 
well described in the scientific and patent literature (see, e.g., Kroll, DNA Cell. Biol 
12:441-53 (1993)). 

30 Expression vectors, either as individual expression vectors or as libraries of 

expression vectors, comprising the olfactory binding domain-encoding sequences may 
be introduced into a genome or into the cytoplasm or a nucleus of a cell and expressed 
by a variety of conventional techniques, well described in the scientific and patent 
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literature (see, e.g., Roberts, Nature 328:731 (19S7); Berger supra; Schneider, Protein 
Expr. Purif. 6435:10 (1995); Sambrook; Tijssen; Ausubel). Product information from 
manufacturers of biological reagents and experimental equipment also provide 
information regarding known biological methods. The vectors can be isolated from 
5 natural sources, obtained from such sources as ATCC or GenBank libraries, or 
prepared by synthetic or recombinant methods. 

The nucleic acids can be expressed in expression cassettes, vectors or viruses 
which are stably or transiently expressed in cells (e.g., episomal expression systems). 
Selection markers can be incorporated into expression cassettes and vectors to confer 

10 a selectable phenotype on transformed cells and sequences. For example, selection 
markers can code for episomal maintenance and replication such that integration into 
the host genome is not required. For example, the marker may encode antibiotic 
resistance (e.g., chloramphenicol, kanamycin, G418, bleomycin, hygromycin) or 
herbicide resistance (e.g., chlorosulfuron or Basta) to permit selection of those cells 

15 transformed with the desired DNA sequences (see, e.g., Blondelet-Rouault, Gene 
190:315-17 (1997); Aubrecht, J. Pharmacol. Exp. Ther., 281:992-97 (1997)). 
Because selectable marker genes conferring resistance to substrates like neomycin or 
hygromycin can only be utilized in tissue culture, chemoresistance genes are also used 
as selectable markers in vitro and in vivo. 

20 A chimeric nucleic acid sequence may encode a ligand-binding domain within 

any 7-transmembrane polypeptide. 7-transmembrane receptors belong to a 
superfamily of transmembrane (TM) proteins having seven domains that traverse a 
plasma membrane seven times. Each of the seven domains spans the plasma 
membrane (TM I to TM VH). Because 7-transmembrane receptor polypeptides have 

25 similar primary sequences and secondary and tertiary structures, structural domains 
(e.g., TM domains) can be readily identified by sequence analysis. For example, 
homology modeling, Fourier analysis and helical periodicity detection can identify and 
characterize the seven domains with a 7-transmembrane receptor sequence. Fast 
Fourier Transform (FFT) algorithms can be used to assess the dominant periods that 

30 characterize profiles of the hydrophobicity and variability of analyzed sequences. To 
predict TM domains and their boundaries and topology, a "neural network algorithm" 
by "PHD server" can be used, as done by Pilpel, Protein Science 8:969-977 (1999); 
Rost, Protein Set 4:521-533 (1995). Periodicity detection enhancement and alpha 

-46- 

BNSOOCtD: <WO 0 1 68805A2_I_> 

*: 



WO 01/68805 PCT/US01/07771 

helical periodicity index can be done as by, e.g., Donnelly, Protein Sci. 2:55-70 
(1993). Other alignment and modeling algorithms are well known in the art, see, e.g., 
Peitsch, Receptors Channels 4:161-164 (1996); Cronet, Protein Eng. 6:59-64 (1993) 
(homology and "discover modeling"); http://bioinfo.weizmann.ac.il/. 
5 The library sequences include receptor sequences that coixespond to TM 

ligand-binding domains, including, e.g. 9 TM II to VII, TM II to VI, TM HI to VH, and 
TM m to VII, that have been amplified (e.g., PCR) from mRNA of or cDNA derived 
from, e.g., olfactory receptor-expressing neurons or genomic DNA. 

Libraries of olfactory receptor ligand-binding TM domain sequences can 

10 include a various TM domains or variations thereof, as described above. These 
sequences can be derived from any 7-transmembrane receptor. Because these 
polypeptides have similar primary sequences and secondary and tertiary structures, the 
seven domains can be identified by various analyses well known in the art, including, 
e.g., homology modeling, Fourier analysis and helical periodicity (see, e.g., Pilpel 

15 supra), as described above. Using this information sequences flanking the seven 
domains can be identified and used to design degenerate primers for amplification of 
various combinations of TM regions and subsequences. 

The present invention also includes not only the DNA and proteins having the 
specified amino acid sequences, but also DNA fragments, particularly fragments of, 

20 for example, 40, 60, 80, -100, 150, 200, or 250 nucleotides, or more, as well as protein 
fragments of, for example, 10, 20, 30, 50, 70, 100, or 150 amino acids, or more. 

Also contemplated are chimeric proteins, comprising at least 10, 20, 30, 50, 
70, 100, or 150 amino acids, or more, of one of at least one of the olfactory receptors 
described herein, coupled to additional amino acids representing all or part of another 

25 G protein receptor, preferably a member of the 7TM superfamily. These chimeras can 
, be made from the instant receptors and a G protein receptor described herein, or they 
can be made by combining two or more of the present proteins. In one preferred 
embodiment, one portion of the chimera corresponds to and is derived from one or 
more of the domains of the seven transmembrane protein described herein, and the 

30 remaining portion or portions come from another G protein-coupled receptor. 
Chimeric receptors are well known in the art, and the techniques for creating them and 
the selection and boundaries of domains or fragments of G protein-coupled receptors 
for incorporation therein are also well known. Thus, this knowledge of those skilled 
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in the art can readily be used to create such chimeric receptors. The use of such 
chimeric receptors can provide, for example, an olfactory selectivity characteristic of 
one of the receptors specifically disclosed herein, coupled with the signal transduction 
characteristics of another receptor, such as a well known receptor used in prior art 
5 assay systems. 

For example, a domain such as a ligand-binding domain, an extracellular 
domain, a transmembrane domain (e.g., one comprising seven transmembrane regions 
and corresponding extracellular and cytosolic loops), the transmembrane domain and 
a cytoplasmic domain, an active site, a subunit association region, etc., can be 

10 covalently linked to a heterologous protein. For instance, an extracellular domain can 
be linked to a heterologous GPCR transmembrane domain, or a heterologous GPCR 
extracellular domain can be linked to a transmembrane domain. Other heterologous 
proteins of choice can include, e.g., green fluorescent protein, P-gal, glutamtate 
receptor, and the rhodopsin presequence. 

15 Polymorphic variants, alleles, and interspecies homologs that are substantially 

identical to an olfactory receptor disclosed herein can be isolated using the nucleic 
acid probes described above. It is hypothesized that allelic differences in receptors 
may explain why there is a difference in olfactory sensation in different human 
subjects. Accordingly, the identification of such alleles may be significant, especially 

20 with respect to producing receptor libraries that adequately represent the olfactory 
capability of the human population, i.e., which take into account allelic differences in 
different individuals. Alternatively, expression libraries can be used to clone olfactory 
receptors and polymorphic variants, alleles, and interspecies homologs thereof, by 
detecting expressed homologs immunologically with antisera or purified antibodies 
, 25 made against an olfactory polypeptide, which also recognize and selectively bind to 
. the olfactory receptor homolog. 

Also within the scope of the invention are host cells for expressing the ORs, 
fragments, or variants of the invention. To obtain high levels of expression of a 
cloned gene or nucleic acid, such as cDNAs encoding the olfactory receptors, 

30 fragments, or variants of the invention, one of skill typically subclones the nucleic 
acid sequence of interest into an expression vector that contains a strong promoter to 
direct transcription, a transcription/translation terminator, and if for a nucleic acid 
encoding a protein, a ribosome binding site for translational initiation. Suitable 

-48- 



BNSOOCJD: <WO 01 68805A2_L> 



WO 01/68805 



PCT/US01/07771 



bacterial promoters are well known in the art and described, e.g., in Sambrook et al. 
However, bacterial or eukaryotic expression systems can be used. 

Any of the well-known procedures for introducing foreign nucleotide 
sequences into host cells may be used. These include the use of calcium phosphate 
5 transfection, polybrene, protoplast fusion, electroporation, liposomes, microinjection, 
plasma vectors, viral vectors and any of the other well known methods for introducing 
cloned genomic DNA, cDNA, synthetic DNA or other foreign genetic material into a 
host cell (see, e.g., Sambrook et al.) It is only necessary that the particular genetic 
engineering procedure used be capable of successfully introducing at lest one gene 
10 into the host cell capable of expressing the olfactory receptor, fragment, or variant of 
interest. 

After the expression vector is introduced into the cells, the transfected cells are 
cultured under conditions favoring expression of the receptor, fragment, or variant of 
interest, which is then recovered from the culture ( using standard techniques. 
15 Examples of such techniques are well known in the art. See, e.g., WO 00/06593, 
which is incorporated by reference in a manner consistent with this disclosure. 

D. Immunological Detection of OR Polypeptides 

In addition to the detection of OR genes and gene expression using nucleic 
acid hybridization technology, one can also use immunoassays to detect ORs, e.g., to 
20 identify olfactory receptor cells, and variants of OR family members. Immunoassays 
can be used to qualitatively or quantitatively analyze the ORs. A general overview of 
the applicable technology can be found in Harlow & Lane, Antibodies: A Laboratory 
Manual (1988). 

1. Antibodies to OR family members 
25 Methods of producing polyclonal and monoclonal antibodies that react 

* specifically with a OR family member are known to those of skill in the art {see, e.g., 
Coligan, Current Protocols in Immunology (1991); Harlow & Lane, supra; Goding, 
Monoclonal Antibodies: Principles and Practice (2d ed. 1986); and Kohler & 
Milstein, Nature, 256:495-97 (1975)). Such techniques include antibody preparation 
30 by selection of antibodies from libraries of recombinant antibodies in phage or similar 
vectors, as well as preparation of polyclonal and monoclonal antibodies by 
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immunizing rabbits or mice {see, e.g., Huse et ah, Science, 246:1275-81 (1989); Ward 
et ah, Nature, 341 :544-46 (1 989)). 

A number of OR-comprising immunogens may be used to produce antibodies 
specifically reactive with a OR family member. For example, a recombinant OR 
5 protein, or an antigenic fragment thereof, can be isolated as described herein. Suitable 
antigenic regions include, e.g., the conserved motifs that are used to identify members 
of the OR family. Recombinant proteins can be expressed in eukaryotic or 
prokaryotic cells as described above, and purified as generally described above. 
Recombinant protein is the preferred immunogen for the production of monoclonal or 

10 polyclonal antibodies. Alternatively, a synthetic peptide derived from the sequences 
disclosed herein and conjugated to a carrier protein can be used an immunogen. 
Naturally occurring protein may also be used either in pure or impure form. The 
product is then injected into an animal capable of producing antibodies. Either 
monoclonal or polyclonal antibodies may be generated, for subsequent use in 

1 5 immunoassays to measure the protein. 

Methods of production of polyclonal antibodies are known to those of skill in 
the art. For example, an inbred strain of mice {e.g., BALB/C mice) or rabbits may be 
immunized with the protein using a standard adjuvant, such as Freund's adjuvant, and 
a standard immunization protocol. The animal's immune response to the immunogen 

20 preparation is monitored by taking test bleeds and determining the titer of reactivity to 
the OR. When appropriately high titers of antibody to the immunogen are obtained, 
blood is collected from the animal and antisera are prepared. Further fractionation of 
the antisera to enrich for antibodies reactive to the protein can be done if desired {see 
-Harlow & Lane, supra). 

25 Monoclonal antibodies may be obtained by various techniques familiar to 

, those skilled in the art. Briefly, spleen cells from an animal immunized with a desired 
antigen may be immortalized, commonly by fusion with a myeloma cell {see Kohler & 
Milstein, Eur. J. Immunol, 6:51 1-19 (1976)). Alternative methods of immortalization 
include transformation with Epstein Barr Virus, oncogenes, or retroviruses, or other 

30 methods well known in the art. Colonies arising from single immortalized cells are 
screened for production of antibodies of the desired specificity and affinity for the 
antigen, and yield of the monoclonal antibodies produced by such cells may be 
enhanced by various techniques, including injection into the peritoneal cavity of a 
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vertebrate host. Alternatively, one may isolate DNA sequences which encode a 
monoclonal antibody or a binding fragment thereof by screening a DNA library from 
human B cells according to the general protocol outlined by Huse et al. 9 Science, 
246:1275-1281 (1989). 
5 Monoclonal antibodies and polyclonal sera are collected and titered against the 

immunogen protein in an immunoassay, for example, a solid phase immunoassay with 
the immunogen immobilized on a solid support. Typically, polyclonal antisera with a 
titer of 109 or greater are selected and tested for their cross reactivity against non-OR 
proteins, or even other OR family members or other related proteins from other 
10 organisms, using a competitive binding immunoassay. Specific polyclonal antisera 
and monoclonal antibodies will usually bind with a Kd of at least about 0. 1 mM, more 
, usually at least about 1 pM, optionally at least about 0.1 pM or better, and optionally 

0.01 pM or better. 

Once OR family member specific antibodies are available, individual OR 

15 proteins can be detected by a variety of immunoassay methods. For a review of 
immunological and immunoassay procedures, see Basic and Clinical Immunology 
(Stites & Terr eds., 7th ed. 1991). Moreover, the immunoassays of the present 
invention can be performed in any of several configurations, which are reviewed 
extensively in Enzyme Immunoassay (Maggio, ed., 1980); and Harlow & Lane, supra. 

20 . 2. Immunological binding assays 

OR proteins can be detected and/or quantified using any of a number of well 
recognized immunological binding assays (see, e.g., U.S. Patents 4,366,241; 
4,376,1 10; 4,517,288; and 4,837,168). For a review of the general immunoassays, see 
also Methods in Cell Biology: Antibodies in Cell Biology, volume 37 (Asai, ed. 1993); 

25 Basic and Clinical Immunology (Stites & Terr, eds., 7th ed. 1991). Immunological 
« binding assays (or immunoassays) typically use an antibody that specifically binds to a 
protein or antigen of choice (in this case an OR family member or an antigenic 
subsequence thereof). The antibody (e.g., anti-OR) may be produced by any of a 
number of means well known to those of skill in the art and as described above. 

30 Immunoassays also often use a labeling agent to specifically bind to and label 

the complex formed by the antibody and antigen. The labeling agent may itself be one 
of the moieties comprising the antibody/antigen complex. Thus, the labeling agent 
may be a labeled OR polypeptide or a labeled anti-OR antibody. Alternatively, the 
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labeling agent may be a third moiety, such a secondary antibody that specifically binds 
to the antibody/OR complex (a secondary antibody is typically specific to antibodies 
of the species from which the first antibody is derived). Other proteins capable of 
specifically binding immunoglobulin constant regions, such as protein A or protein G 
5 may also be used as the label agent. These proteins exhibit a strong non-immunogenic 
reactivity with immunoglobulin constant regions from a variety of species (see, e.g., 
Kronval et al, J. Immunol, 111:1401-1406 (1973); Akerstrom et al, J. Immunol, 
135:2589-2542 (1985)). The labeling agent can be modified with a detectable moiety, 
such as biotin, to which another molecule can specifically bind, such as streptavidin. 

10 A variety of detectable moieties are well known to those skilled in the art. 

Throughout the assays, incubation and/or washing steps may be required after 
each combination of reagents. Incubation steps can vary from about 5 seconds to 
several hours, optionally from about 5 minutes to about 24 hours. However, the 
incubation time will depend upon the assay foimat, antigen, volume of solution, 

15 concentrations, and the like. Usually, the assays will be carried out at ambient 
temperature, although they can be conducted over a range of temperatures, such as 
10°C to 40°C 

a. Non-competitive assay formats 

Immunoassays for detecting an OR protein in a sample may be either 
20 competitive or noncompetitive. Noncompetitive immunoassays are assays in which 
the amount of antigen is directly measured. In one preferred "sandwich" assay, for 
example, the anti-OR antibodies can be bound directly to a solid substrate on which 
they are immobilized. These immobilized antibodies then capture the OR protein 
present in the test sample. The OR protein is thus immobilized is then bound by a 
25 labeling agent, such as a second OR antibody bearing a label. Alternatively, the 
second antibody may lack a label, but it may, in turn, be bound by a labeled third 
antibody specific to antibodies of the species from which the second antibody is 
derived. The second or third antibody is typically modified with a detectable moiety, 
such as biotin, to which another molecule specifically binds, e.g., streptavidin, to 
30 provide a detectable moiety. 

b. Competitive assay formats 

In competitive assays, the amount of OR protein present in the sample is 
measured indirectly by measuring the amount of a known, added (exogenous) OR 
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protein displaced (competed away) from an anti-OR antibody by the unknown OR 
protein present in a sample. In one competitive assay, a known amount of OR protein 
is added to a sample and the sample is then contacted with an antibody that 
specifically binds to the OR. The amount of exogenous OR protein bound to the 
5 antibody is inversely proportional to the concentration of OR protein present in the 
sample. In a particularly preferred embodiment, the antibody is immobilized on a 
solid substrate. The amount of OR protein bound to the antibody may be determined 
either by measuring the amount of OR protein present in a OR/antibody complex, or 
alternatively by measuring the amount of remaining uncomplexed protein. The 

10 amount of OR protein may be detected by providing a labeled OR molecule. 

A hapten inhibition assay is another preferred competitive assay. In this assay 
the known OR protein is immobilized on a solid substrate. A known amount of 
anti-OR antibody is added to the sample, and the sample is then contacted with the 
immobilized OR. The amount of anti-OR antibody bound to the known immobilized 

15 OR protein is inversely proportional to the amount of OR protein present in the 
sample. Again, the amount of immobilized antibody may be detected by detecting 
either the immobilized fraction of antibody or the fraction of the antibody that remains 
in solution. Detection may be direct where the antibody is labeled or indirect by the 
subsequent addition of a labeled moiety that specifically binds to the antibody as 

20 described above. 

c. Cross-reactivity determinations 
Immunoassays in the competitive binding format can also be used for cross- 
reactivity determinations. For example, a protein at least partially encoded by the 
nucleic acid sequences disclosed herein can be immobilized to a solid support. 

25 Proteins (e.g., OR proteins and homologs) are added to the assay that compete for 
€ binding of the antisera to the immobilized antigen. The ability of the added proteins 
to compete for binding of the antisera to the immobilized protein is compared to the 
ability of the OR polypeptide encoded by the nucleic acid sequences disclosed herein 
to compete with itself. The percent cross-reactivity for the above proteins is 

30 calculated, using standard calculations. Those antisera with less than 10% cross- 
reactivity with each of the added proteins listed above are selected and pooled. The 
cross-reacting antibodies are optionally removed from the pooled antisera by 
immunoabsorption with the added considered proteins, e.g., distantly related 
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homologs. In addition, peptides comprising amino acid sequences representing 
conserved motifs that are used to identify members of the OR family can be used in 
cross-reactivity determinations. 

The immunoabsorbed and pooled antisera are then used in a competitive 
5 binding immunoassay as described above to compare a second protein, thought to be 
perhaps an allele or polymorphic variant of a OR family member, to the immunogen 
protein (i.e., OR protein encoded by the nucleic acid sequences disclosed herein). In 
order to make this comparison, the two proteins are each assayed at a wide range of 
concentrations and the amount of each protein required to inhibit 50% of the binding 
10 of the antisera to the immobilized protein is determined. If the amount of the second 
protein required to inhibit 50% of binding is less than 10 times the amount of the 
protein encoded by nucleic acid sequences disclosed herein required to inhibit 50% of 
binding, then the second protein is said to specifically bind to the polyclonal 
antibodies generated to a OR immunogen. 
15 Antibodies raised against OR conserved motifs can also be used to prepare 

antibodies that specifically bind only to GPCRs of the OR family, but not to GPCRs 
from other families. 

Polyclonal antibodies that specifically bind to a particular member of the OR 
family, e.g., AOLFR1, can be make by subtracting out cross-reactive antibodies using 

20 other OR family members. Species-specific polyclonal antibodies can be made in a 
similar way. For example, antibodies specific to human AOLFR1 can be made by, 
subtracting out antibodies that are cross-reactive with orthologous sequences, e.g., rat 
OR1 or mouse OR1. 

d. Other assay formats 

25 Western blot (immunoblot) analysis is used to detect and quantify the presence 

of OR protein in the sample. The technique generally comprises separating sample 
proteins by gel electrophoresis on the basis of molecular weight, transferring the 
separated proteins to a suitable solid support, (such as a nitrocellulose filter, a nylon 
filter, or derivatized nylon filter), and incubating the sample with the antibodies that 

30 specifically bind the OR protein. The anti-OR polypeptide antibodies specifically 
bind to the OR polypeptide on the solid support. These antibodies may be directly 
labeled or alternatively may be subsequently detected using labeled antibodies (e.g., 
labeled sheep anti-mouse antibodies) that specifically bind to the anti-OR antibodies. 
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Other, assay formats include liposome immunoassays (LIA), which use 
liposomes designed to bind specific molecules (e.g., antibodies) and release 
encapsulated reagents or markers. The released chemicals are then detected according 
to standard techniques (see Monroe et al, Amer. Clin. Prod. Rev., 5:34-41 (1986)). 
5 e. Reduction of non-specific binding 

One of skill in the art will appreciate that it is often desirable to minimize 
non-specific binding in immunoassays. Particularly, where the assay involves an 
antigen or antibody immobilized on a solid substrate it is desirable to minimize the 
amount of non-specific binding to the substrate. Means of reducing such non-specific 
10 binding are well known to those of skill in the art. Typically, this technique involves 
coating the substrate with a proteinaceous composition. In particular, protein 
compositions such as bovine serum albumin (BSA), nonfat powdered milk, and 
gelatin are widely used with powdered milk being most preferred, 
f . Labels 

15 The particular label or detectable group used in the assay is not a critical aspect 

of the invention, as long as it does not significantly interfere with the specific binding 
of the antibody used in the assay. The detectable group can be any material having a 
detectable physical or chemical property. Such detectable labels have been well- 
developed in the field of immunoassays and, in general, most any label useful in such 

20 methods can be applied to the present invention. Thus, a label is any composition 
detectable by spectroscopic, photochemical, biochemical, immunochemical, electrical, 
optical or chemical means. Useful labels in the present invention include magnetic 
beads (e.g., DYNABEADS™) (SEQ ID NO: 529), fluorescent dyes (e.g., fluorescein 
isothiocyanate, Texas red, rhodamine, and the like), radiolabels (e.g., 3 H, 125 I, 35 S, 14 C, 

25 or 32 P), enzymes (e.g., horseradish peroxidase, alkaline phosphatase and others 
commonly used in an ELISA), and colorimetric labels such as colloidal gold or 
colored glass or plastic beads (e.g., polystyrene, polypropylene, latex, etc.). 

The label may be coupled directly or indirectly to the desired component of the 
j assay according to methods well known in the art. As indicated above, a wide variety 

30 of labels may be used, with the choice of label depending on sensitivity required, ease 
of conjugation with the compound, stability requirements, available instrumentation, 
and disposal provisions. 
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Non-radioactive labels are often attached by indirect means. Generally, a 
ligand molecule (e.g., biotin) is covalently bound to the molecule. The ligand then 
binds to another molecules (e.g., streptavidin) molecule, which is either inherently 
detectable or covalently bound to a signal system, such as a detectable enzyme, a 
5 fluorescent compound, or a chemiluminescent compound. The ligands and their 
targets can be used in any suitable combination with antibodies that recognize a OR 
protein, or secondary antibodies that recognize anti-OR. 

The molecules can also be conjugated directly to signal generating 
compounds, e.g., by conjugation with an enzyme or fluorophore. Enzymes of interest 
10 as labels will primarily be hydrolases, particularly phosphatases, esterases and 
glycosidases, or oxidotases, particularly peroxidases. Fluorescent compounds include 
fluorescein and its derivatives, rhodamine and its derivatives, dansyl, umbelliferone, 
etc. Chemiluminescent compounds include luciferin, and 

2,3-dihydrophthalazinediones, e.g., luminol. For a review of various labeling or 
15 signal producing systems that may be used, see U.S. Patent No. 4,391,904. 

Means of detecting labels are well known to those of skill in the art. Thus, for 
example, where the label is a radioactive label, means for detection include a 
scintillation counter or photographic film as in autoradiography. Where the label is a 
fluorescent label, it may be detected by exciting the fluorochrome with the appropriate 
20 wavelength of light and detecting the resulting fluorescence. The fluorescence may be 
detected visually, by means of photographic film, by the use of electronic detectors 
such as charge coupled devices (CCDs) or photomultipliers and the like. Similarly, 
enzymatic labels may be detected by providing the appropriate substrates for the 
enzyme and detecting the resulting reaction product. Finally simple colorimetric 
25 labels may be detected simply by observing the color associated with the label. Thus, 
, in various dipstick assays, conjugated gold often appears pink, while various 
conjugated beads appear the color of the bead. 

Some assay formats do not require the use of labeled components. For 
instance, agglutination assays can be used to detect the presence of the target 
30 antibodies. I n this case, antigen-coated particles are agglutinated by samples 
comprising the target antibodies. In this format, none of the components need be 
labeled and the presence of the target antibody is detected by simple visual inspection. 
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E. Detection of Olfactory Modulators 

Methods and compositions for determining whether a test compound 
specifically binds to a mammalian chemosensory, and more particularly, an olfactory 
receptor of the invention, both in vitro and in vivo are described below. Many aspects 
5 of cell physiology can be monitored to assess the effect of ligand-binding to a 
naturally-occurring or chimeric olfactory receptor. These assays may be performed on 
intact cells expressing an olfactory receptor, on permeabilized cells or on membrane 
fractions produced by standard methods. 

Olfactory receptors are normally located on the specialized cilia of olfactory 

10 neurons. These receptors bind odorants and initiate the transduction of chemical 
stimuli into electrical signals. An activated or inhibited G protein will in turn alter the 
properties of target enzymes, channels, and other effector proteins. Some examples 
include the activation of cGMP phosphodiesterase by transducin in the visual system, 
adenylate cyclase by the stimulatory G protein, phospholipase C by Gq and other 

15 cognate G proteins, and modulation of diverse channels by Gi and other G proteins. 
Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase C, and in ton, for calcium mobilization by IP3. 

The OR protein of the assay will typically be selected from a polypeptide 
having a sequence selected from SEQ. ED. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, 

20 SEQ. ID. NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. 
NO. 15, SEQ. ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, 
SEQ. ID. NO. 25, SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. 
NO. 33, SEQ. ID. NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, 
SEQ. ID. NO. 43, SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. 

25 NO. 51, SEQ. ID. NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, 
SEQ. ID. NO. 61, SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. 
NO. 69, SEQ. ID. NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, 
SEQ. ID. NO. 79, SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. 
NO. 87, SEQ. ED. NO. 89, SEQ. ED. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, 

30 SEQ. ID. NO. 97, SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. 
NO. 105, SEQ. ID. NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. 
NO. 113, SEQ. ID. NO. 115, SEQ. ID. NO. 117, SEQ. ED. NO. 119, SEQ. ID. 
NO. 121, SEQ. ID. NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. 
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NO. 129, SEQ. ID. NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. 
NO. 137, SEQ. ED. NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. 
NO. 145, SEQ. ID. NO. 147, SEQ. ID. NO. 149, SEQ. ED. NO. 151, SEQ. ED. 
NO. 153, SEQ. DD. NO. 155, SEQ. ED. NO. 157, SEQ. ED. NO. 159, SEQ. ED. 
5 NO. 161, SEQ. ID. NO. 163, SEQ. ID. NO. 165, SEQ. ED. NO. 167, SEQ. ED. 
NO. 169, SEQ. ID. NO. 171, SEQ. ED. NO. 173, SEQ. DD. NO. 175, SEQ. ED. 
NO. 177, SEQ. DD. NO. 179, SEQ. ED. NO. 181, SEQ. DD. NO. 183, SEQ. DD. 
NO. 185, SEQ. DD. NO. 187, SEQ. ED. NO. 189, SEQ. DD. NO. 191, SEQ. DD. 
NO. 193, SEQ. ID. NO. 195, SEQ. ID. NO. 197, SEQ. DD. NO. 199, SEQ. DD. 
10 NO. 201, SEQ. ED. NO. 203, SEQ. DD. NO. 205, SEQ. DD. NO. 207, SEQ. DD. 
NO. 209, SEQ. DD. NO. 211, SEQ. ED. NO. 213, SEQ. DD. NO. 215, SEQ. DD. 
NO. 217, SEQ. ED. NO. 219, SEQ. ED. NO. 221, SEQ. DD. NO. 223, SEQ. DD. 
NO. 225, SEQ. TD. NO. 227, SEQ. ED. NO. 229, SEQ. DD. NO. 231, SEQ. DD. 
NO. 233, SEQ. DD. NO. 235, SEQ. ID. NO. 237, SEQ. ED. NO. 239, SEQ. DD. NO. 
15 241, SEQ. ED. NO. 243, SEQ. DD. NO. 245, SEQ. DD. NO. 247, SEQ. ID. NO. 249, 
SEQ. ED. NO. 251, SEQ. ED. NO. 253, SEQ. ED. NO. 255, SEQ. ED. NO. 257, SEQ. 
ED. NO. 259, SEQ. ED. NO. 261, SEQ. DD. NO., 263, SEQ. ID. NO., 265, SEQ. DD. 
NO. 267, SEQ. DD. NO. 269, SEQ. ED. NO. 271, SEQ. DD. NO. 273, SEQ. DD. NO. 
275, SEQ. ID. NO. 277, SEQ. ED. NO. 279, SEQ. DD. NO. 281, SEQ. DD. NO. 283, 
20 SEQ. ED. NO. 285, SEQ. DD. NO. 287, SEQ. DD. NO. 289, SEQ. DD. NO. 291, SEQ. 
ID. NO. 293, SEQ. ED. NO. 295, SEQ. DD. NO. 297, SEQ. DD. NO. 299, SEQ. DD. 
NO. 301, SEQ. DD. NO. 303, SEQ. ID. NO. 305, SEQ. DD. NO. 307, SEQ. DD. NO. 
309, SEQ. ID. NO. 311, SEQ. DD. NO. 313, SEQ. DD. NO. 315, SEQ. ED. NO. 317, 
SEQ. DD. NO. 319, SEQ. DD. NO. 321, SEQ. DD. NO. 323, SEQ. DD. NO. 325, SEQ. 
25 DD. NO. 327, SEQ. ID. NO. 329, SEQ. ED. NO. 331, SEQ. DD. NO. 333, SEQ. DD. 
. NO. 335, SEQ. DD. NO. 337, SEQ. DD. NO. 339, SEQ. DD. NO. 341, SEQ. ID. NO. 
343, SEQ. DD. NO. 345, SEQ. ID. NO. 347, SEQ. DD. NO. 349, SEQ. ID. NO. 351, 
SEQ. ID. NO. 353, SEQ. ED. NO. 355, SEQ. DD. NO. 357, SEQ. ID. NO. 359, SEQ. 
ED. NO. 361, SEQ. ED. NO. 363, SEQ. DD. NO. 365, SEQ. DD. NO. 367, SEQ. DD. 
30 NO. 369, SEQ DD NO: 371, SEQ. ED. NO, 373, SEQ. DD. NO. 375, SEQ. DD. NO. 
377, SEQ. ID. NO. 379, SEQ. DD. NO. 381, SEQ. DD. NO. 383, SEQ. ED. NO. 385, 
SEQ. DD. NO. 387, SEQ. ED. NO. 389, SEQ. DD. NO. 391, SEQ. DD. NO. 393, SEQ. 
ED. NO. 395, SEQ. ED. NO. 397, SEQ. ED. NO. 399, SEQ. ED. NO. 401, SEQ. DD. 
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NO. 403, SEQ. ID. NO. 405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 
411, SEQ. ID. NO. 413, SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO 419, 
SEQ. ID. NO. 421, SEQ. ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. 
ID. NO. 429, SEQ. ID. NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. 

5 NO. 437, SEQ. ID. NO. 439, SEQ. ID. NO. 441, SEQ. ID. NO 443, SEQ. ID. NO. 
445, SEQ. ID. NO. 447, SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, 
SEQ. ID. NO. 455, SEQ. ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. 
ID. NO. 463, SEQ. ID. NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. 
NO. 471, SEQ. ID. NO. 473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 

10 479, SEQ. ID. NO. 481, SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, 
SEQ. ID. NO. 489, SEQ. ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511, or conservatively modified 
variant thereof. 

1 5 Alternatively, the OR protein of the assay can be derived from a eukaryote host 

cell and can include an amino acid subsequence having at least about 30-40% amino 
acid sequence identity to SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 
NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 
ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 
20 SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO 33, SEQ. ID. 
NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
SEQ. K>. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 
25 NO. 71, SEQ. ID. NO. 73, . SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 
SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 
NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. JD. NO. 113, SEQ. ID. 
30 NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 
NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 
NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 
NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 
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NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 

NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 

NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 

NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 
5 NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 

NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 

NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 

NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 

NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 
10 NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID, NO. 225, SEQ. ID. 

NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 

NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 

243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 

SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 
15 ID. NO. 261, SEQ. ID. NO, 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 

NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 

277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 

ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 
20 NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 

311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 

SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 

NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 
25 345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 
« SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 

ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 

SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 
30 ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 

NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 

405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 
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ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 
NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 
5 ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 
473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 
SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 

10 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 
ID NO: 509 and SEQ ID NO: 5 1 1 . 

Preferably, the amino acid sequence identity will be at least 50-75% preferably 
85%, 90%, 95%, 96%, 97%, 98%, or 99%. Optionally, the polypeptide of the assays 
can comprise a domain of an OR protein, such as an extracellular domain, 

15 transmembrane region, transmembrane domain, cytoplasmic domain, ligand-binding 
domain, subunit association domain, active site, and the like. Either the OR protein or 
a domain thereof can be covalently linked to a heterologous protein to create a 
chimeric protein used in the assays described herein. As discussed infra, the family of 
ORs provided herein exhibits substantial sequence similarity at both the DNA and 

20 protein level, but also significant dissimilarly. In particular, the members possess an 
average percentage sequence identity to other members of the family when determined 
over the full length of the gene by about 30%. Moreover, different members of the 
genes at the protein level exhibit an average on the order of about 40% sequence 
identity to other members of the family when the full length protein sequences are 

25 compared. However, while there exist differences, there are characteristic similarities, 
< e.g. the consensus sequence already mentioned, which further define members of this 
novel genus of receptors. 

Modulators of OR activity can be tested using OR polypeptides as described 
above, either recombinant or naturally occurring. The protein can be isolated, 

30 expressed in a cell, expressed in a membrane derived from a cell, expressed in tissue 
or in an animal, either recombinant or naturally occurring. Modulation can be tested 
using one of the in vitro or in vivo assays described herein. 
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1. In vitro binding assays 

Olfactory transduction can also be examined in vitro with soluble or solid state 
reactions, using a full-length OR or a chimeric molecule such as an extracellular 
domain or transmembrane region, or combination thereof, of a OR covalently linked 
5 to a heterologous signal transduction domain, or a heterologous extracellular domain 
and/or transmembrane region covalently linked to the transmembrane and/or 
cytoplasmic domain of an OR. Furthermore, ligand-binding domains of the protein of 
interest can be used in vitro in soluble or solid state reactions to assay for ligand 
binding. In numerous embodiments, a chimeric receptor will be made that comprises 
10 all or part of a OR polypeptide, as well an additional sequence that facilitates the 
localization of the OR to the membrane, such as a rhodopsin, e.g., an N-terminal 
fragment of a rhodopsin protein, e.g. bovine or another mammalian rhodopsin. 

Ligand binding to a OR protein, a domain, or chimeric protein can be tested in 
solution, in a bilayer membrane, attached to a solid phase, in a lipid monolayer, or in 
15 vesicles. Binding of a modulator can be tested using, e.g., changes in spectroscopic 
characteristics (e.g., fluorescence, absorbence, refractive index) hydrodynamic (e.g., 
shape), chromatographic, or solubility properties. 

Receptor-G protein interactions can also be examined. For example, binding 
of the G protein to the receptor or its release from the receptor can be examined. For 
20 example, in the absence of GTP, an activator will lead to the formation of a tight 
complex of a G protein (all three subunits) with the receptor. This complex can be 
detected in a variety of ways, as noted above. Such an assay can be modified to 
search for inhibitors, e.g., by adding an activator to the receptor and G protein in the 
absence of GTP, which form a tight complex, and then screen for inhibitors by 
25 looking at dissociation of the receptor-G protein complex. In the presence of GTP, 
, release of the alpha subunit of the G protein from the other two G protein subunits 
serves as a criterion of activation. 

An activated or inhibited G protein will in turn alter the properties of target 
enzymes, channels, and other effector proteins. The classic examples are the 
30 activation of cGMP phosphodiesterase by transducin in the visual system, adenylate 
cyclase by the stimulatory G protein, phospholipase C by Gq and other cognate G 
proteins, and modulation of diverse channels by Gi and other G proteins. 
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Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase C, and in turn, for calcium mobilization by IP3. 

In another embodiment of the invention, a GTPyS assay may be used. As 
described above, upon activation of a GPCR, the Ga subunit of the G protein complex 
5 is stimulated to exchange bound GDP for GTP. Ligand-mediated stimulation of G 
protein exchange activity can be measured in a biochemical assay measuring the 
binding of added radioactively-labeled GTPy 35 S to the G protein in the presence of a 
putative ligand. Typically, membranes containing the chemosensory receptor of 
interest are mixed with a complex of G proteins. Potential inhibitors and/or activators 
10 and GTPyS are added to the assay, and binding of GTPyS to the G protein is 
measured. Binding can be measured by liquid scintillation counting or by any other 
means known in the art, including scintillation proximity assays (SPA). In other 
assays formats, fluorescently-labeled GTPyS can be utilized. 
2. Fluorescence Polarization Assays 
15 In another embodiment, Fluorescence Polarization ('TP") based assays may be 

used to detect and monitor odorant binding. Fluorescence polarization is a versatile 
laboratory technique for measuring equilibrium binding, nucleic acid hybridization, 
and enzymatic activity. Fluorescence polarization assays are homogeneous in that 
they do not require a separation step such as centrifagation, filtration, 
20 chromatography, precipitation or electrophoresis. These assays are done in real time, 
directly in solution and do not require an immobilized phase. Polarization values can 
be measured repeatedly and after the addition of reagents since measuring the 
polarization is rapid and does not destroy the sample. Generally, this technique can be 
used to measure polarization values of fluorophores from low picomolar to 
25 micromolar levels. This section describes how fluorescence polarization can be used 
in a simple and quantitative way to measure the binding of odorants to the olfactory 
receptors of the invention. 

When a fluorescently labeled molecule is excited with plane polarized light, it 
emits light that has a degree of polarization that is inversely proportional to its 
30 molecular rotation. Large fluorescently labeled molecules remain relatively stationary 
during the excited state (4 nanoseconds in the case of fluorescein) and the polarization 
of the light remains relatively constant between excitation and emission. Small 
fluorescently labeled molecules rotate rapidly during the excited state and the 
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polarization changes significantly between excitation and emission. Therefore, small 
molecules have low polarization values and large molecules have high polarization 
values. For example, a single-stranded fluorescein-labeled oligonucleotide has a 
relatively low polarization value but when it is hybridized to a complementary strand, 
5 it has a higher polarization value. When using FP to detect and monitor odorant- 
binding which may activate or inhibit the olfactory receptors of the invention, 
fluorescence-labeled odorants or auto-fluorescent odorants may be used. 
Fluorescence polarization (P) is defined as: 
p _ Int u -Int x 
Int u +Int x 

10 Where U is the intensity of the emission fight parallel to the excitation light 

plane and Int ± is the intensity of the emission light perpendicular to the excitation 
fight plane. P, being a ratio of light intensities, is a dimensionless number. For 
example, the Beacon ® and Beacon 2000 ™ System may be used in connection with 
these assays. Such systems typically express polarization in millipolarization units (1 
1 5 Polarization Unit =1 000 mP Units). 

The relationship between molecular rotation and size is described by the Perrin 
equation and the reader is referred to Jolley, M. E. (1991) in Journal of Analytical 
Toxicology, pp. 236-240, which gives a thorough explanation of this equation. 
Summarily, the Perrin equation states that polarization is directly proportional to the 
20 rotational relaxation time, the time that it takes a molecule to rotate through an angle 
of approximately 68.5° Rotational relaxation time is related to viscosity (n), absolute 
temperature (T), molecular volume (V), and the gas constant (R) by the following 
equation: 

Rotational Re laxationTime = 

RT 

The rotational relaxation time is small (« 1 nanosecond) for small molecules 
(e.g. fluorescein) and large (* 100 nanoseconds) for large molecules (e.g. 
immunoglobulins). If viscosity and temperature are held constant, rotational 
relaxation time, and therefore polarization, is directly related to the molecular volume. 
Changes in molecular volume may be due to interactions with other molecules, 
dissociation, polymerization, degradation, hybridization, or conformational changes of 
the fluorescently labeled molecule. For example, fluorescence polarization has been 
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used to measure enzymatic cleavage of large fluorescein labeled polymers by 
proteases, DNases, and RNases. It also has been used to measure equilibrium binding 
for protein/protein interactions, antibody/antigen binding, and protein/DNA binding. 
3. Solid state and soluble hiph throu ghput assays 
5 In yet another embodiment, the invention provides soluble assays using 

molecules such as a domain such as ligand-binding domain, an extracellular domain, a 
transmembrane domain (e.g., one comprising seven transmembrane regions and 
cytosolic loops), the transmembrane domain and a cytoplasmic domain, an active site, 
a subunit association region, etc.; a domain that is covalently linked to a heterologous 
10 protein to create a chimeric molecule; an OR protein; or a cell or tissue expressing an 
OR protein, either naturally occurring or recombinant. In another embodiment, the 
invention provides solid phase based in vitro assays in a high throughput format, 
where the domain, chimeric molecule, OR protein, or cell or tissue expressing the OR 
is attached to a solid phase substrate. 
15 In the high throughput assays of the invention, it is possible to screen up to 

several thousand different modulators or ligands in a single day. In particular, each 
well of a microtiter plate can be used to run a separate assay against a selected 
potential modulator, or, if concentration or incubation time effects are to be observed, 
every 5-10 wells can test a single modulator. Thus, a single standard microtiter plate 
20 can assay about 100 (e.g., 96) modulators. If 1536 well plates are used, then a single 
plate can easily assay from about 1000 to about 1500 different compounds. It is also 
possible to assay multiple compounds in each plate well. Further,it is possible to 
assay several different plates per day; assay screens for up to about 6,000-20,000 
different compounds is possible using the integrated systems of the invention. More 
25 recently, microfluidic approaches to reagent manipulation have been developed. 

The molecule of interest can be bound to the solid state component, directly or 
indirectly, via covalent or non covalent linkage, e.g., via a tag. The tag can be any of a 
variety of components. In general, a molecule which binds the tag (a tag binder) is 
fixed to a solid support, and the tagged molecule of interest (e.g., the olfactory 
30 transduction molecule of interest) is attached to the solid support by interaction of the 

tag and the tag binder. 

A number of tags and tag binders can be used, based upon known molecular 
interactions well described in the literature. For example, where a tag has a natural 
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binder, for example, biotiii, protein A, or protein G, it can be used in conjunction with 
appropriate tag binders (avidin, streptavidin, neutravidin, the Fc region of an 
immunoglobulin, etc.). Antibodies to molecules with natural binders such as biotin 
are also widely available and appropriate tag binders (see, SIGMA Immunochemicals 
5 1998 catalogue SIGMA, St. Louis MO). 

Similarly, any haptenic or antigenic compound can be used in combination 
with an appropriate antibody to form a tag/tag binder pair. Thousands of specific 
antibodies are commercially available and many additional antibodies are described in 
the literature. For example, in one common configuration, the tag is a first antibody 
and the tag binder is a second antibody which recognizes the first antibody. lh 
addition to antibody-antigen interactions, receptor-ligand interactions are also 
appropriate as tag and tag-binder pairs. For example, agonists and antagonists of cell 
membrane receptors (e.g., cell receptor-ligand interactions such as transferrin, c-kit, 
viral receptor ligands, cytokine receptors, chemokine receptors, interleukin receptors, 
immunoglobulin receptors and antibodies, the cadherein family, the integrin family, 
the selectin family, and the like; see, e.g., Pigott & Power, The Adhesion Molecule 
Facts Book I (1993)). Similarly, toxins and venoms, viral epitopes, hormones (e.g., 
opiates, steroids, etc.), intracellular receptors (e.g., which mediate the effects of 
various small ligands, including steroids, thyroid hormone, retinoids and vitamin D; 
20 peptides), drugs, lectins, sugars, nucleic acids (both linear and cyclic polymer 
configurations), oligosaccharides, proteins, phospholipids and antibodies can all 
interact with various cell receptors. 

Synthetic polymers, such as polyurethanes, polyesters, polycarbonates, 
polyureas, polyamides, polyethyleneimines, polyarylene sulfides, polysiloxanes, 
polyimides, and polyacetates can also form an appropriate tag or tag binder. Many 
.' other tag/tag binder pairs are also useful in assay systems described herein, as would 
be apparent to one of skill upon review of this disclosure. 

Common linkers such as peptides, polyethers, and the like can also serve as 
tags, and include polypeptide sequences, such as poly gly sequences of between about 
30 5 and 200 amino acids. Such flexible linkers are known to persons of skill in the art. 
For example, poly(ethelyne glycol) linkers are available from Shearwater Polymers, 
Inc. Huntsville, Alabama. These linkers optionally have amide linkages, sulfhydryl 
linkages, or heterofunctional linkages. 
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Tag binders are fixed to solid substrates using any of a variety of methods 
currently available. Solid substrates are commonly derivatized or functionalized by 
exposing all or a portion of the substrate to a chemical reagent that fixes a chemical 
group to the surface which is reactive with a portion of the tag binder. For example, 
5 groups that are suitable for attachment to a longer chain portion would include 
amines, hydroxyl, thiol, and carboxyl groups. Aminoalkylsilanes and 
hydroxyalkylsilanes can be used to functionalize a variety of surfaces, such as glass 
surfaces. The construction of such solid phase biopolymer arrays is well described in 
the literature. See, e.g., Merrifield, J. Am. Chem. Sac, 85:2149-54 (1963) (describing 
10 solid phase synthesis of, e.g., peptides); Geysen et al, J. Immun. Meth., 102:259-74 
(1987) (describing synthesis of solid phase components on pins); Frank & Doring, 
Tetrahedron, 44:60316040 (1988) (describing synthesis of various peptide sequences 
on cellulose disks); Fodor et al, Science, 251:767-77 (1991); Sheldon et al, Clinical 
Chemistry, 39(4):718-19 (1993); and Kozal et al, Nature Medicine, 2(7):753759 
15 (1996) (all describing arrays of biopolymers fixed to solid substrates). Non-chemical 
approaches for fixing tag binders to substrates include other common methods, such 
as heat, cross-linking by UV radiation, and the like. 
4. Computer-based assays 

Yet another assay for compounds that modulate OR protein activity involves 
20 computer assisted compound design, in which a computer system is used to generate a 
three-dimensional structure of an OR protein based on the structural information 
encoded by its amino acid sequence. The input amino acid sequence interacts directly 
and actively with a preestablished algorithm in a computer program to yield 
secondary, tertiary, and quaternary structural models of the protein. The models of the 
25 protein structure are then examined to identify regions of the structure that have the 
. ability to bind, e.g., ligands. These regions are then used to identify ligands that bind 
to the protein. 

The three-dimensional structural model of the protein is generated by entering 
protein amino acid sequences of at least 10 amino acid residues or corresponding 
30 nucleic acid sequences encoding a OR polypeptide into the computer system. The 
nucleotide sequence encoding the polypeptide, or the amino acid sequence thereof, 
can be any of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO- 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
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NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
5 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ED NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
10 SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
15 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
20 SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
25 NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
. SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
30 SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID . 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
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SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 

5 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

10 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 

15 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 

20 NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511, and 
conservatively modified versions thereof. 

The amino acid sequence represents the primary sequence or subsequence of 
the protein, which encodes the structural information of the protein. At least 10 

25 residues of the amino acid sequence (or a nucleotide sequence encoding 10 amino 
acids) are entered into the computer system from computer keyboards, computer 
readable substrates that include, but are not limited to, electronic storage media (e.g., 
magnetic diskettes, tapes, cartridges, and chips), optical media (e.g., CD ROM), 
information distributed by internet sites, and by RAM. The three-dimensional 

30 structural model of the protein is then generated by the interaction of the amino acid 
sequence and the computer system, using software known to those of skill in the art. . 

The amino acid sequence represents a primary structure that encodes the 
information necessary to form the secondary, tertiary and quaternary structure of the 
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protein of interest. The software looks at certain parameters encoded by the primary 
sequence to generate the structural model. These parameters are referred to as "energy 
terms," and primarily include electrostatic potentials, hydrophobic potentials, solvent 
accessible surfaces, and hydrogen bonding. Secondary energy terms include van der 
5 Waals potentials. Biological molecules form the structures that minimize the energy 
terms in a cumulative fashion. The computer program is therefore using these terms 
encoded by the primary structure or amino acid sequence to create the secondary 
structural model. 

The tertiary structure of the protein encoded by the secondary structure is then 
10 formed on the basis of the energy terms of the secondary structure. The user at this 
point can enter additional variables such as whether the protein is membrane bound or 
soluble, its location in the body, and its cellular location, e.g., cytoplasmic, surface, or 
nuclear. These variables along with the energy terms of the secondary structure are 
used to form the model of the tertiary structure. In modeling the tertiary structure, the 
15 computer program matches hydrophobic faces of secondary structure with like, and 
hydrophilic faces of secondary structure with like. 

Once the structure has been generated, potential ligand-binding regions are 
identified by the computer system. Three-dimensional structures for potential ligands 
are generated by entering amino acid or nucleotide sequences or chemical formulas of 
20 compounds, as described above. The three-dimensional structure of the potential 
ligand is then compared to that of the OR protein to identify ligands that bind to the 
protein. Binding affinity between the protein and ligands is determined using energy 
terms to determine which ligands have an enhanced probability of binding to the 
protein. 

( 25 Computer systems are also used to screen for mutations, polymorphic variants, 

alleles and interspecies homologs of OR genes. Such mutations can be associated 
with disease states or genetic traits. As described above, GeneChip™ and related 
technology can also be used to screen for mutations, polymorphic variants, alleles and 
interspecies homologs. Once the variants are identified, diagnostic assays can be used 

30 to identify patients having such mutated genes. Identification of the mutated OR 
genes involves receiving input of a first nucleic acid or amino acid sequence of a OR 
gene, or conservatively modified versions thereof. The sequence is entered into the 
computer system as described above. The first nucleic acid or amino acid sequence is 
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then compared to a second nucleic acid or amino acid sequence that has substantial 
identity to the first sequence. The second sequence is entered into the computer 
system in the manner described above. Once the first and second sequences are 
compared, nucleotide or amino acid differences between the sequences are identified. 
5 Such sequences can represent allelic differences in various OR genes, and mutations 
associated with disease states and genetic traits. 
5. Cell-based binding assays 

In a preferred embodiment, an OR polypeptide is expressed in a eukaryotic cell 
as a chimeric receptor with a heterologous, chaperone sequence that facilitates its 

10 maturation and targeting through the secretory pathway. In a preferred embodiment, 
the heterologous sequence is a rhodopsin sequence, such as an N~terminal fragment of 
a rhodopsin. Such chimeric OR receptors can be expressed in any eukaryotic cell, 
such as HEK-293 cells. Preferably, the cells comprise a functional G protein, e.g., 
Gal 5, that is capable of coupling the chimeric receptor to an intracellular signaling 

15 pathway or to a signaling protein such as phpspholipase C. Activation of such 
chimeric receptors in such cells can be detected using any standard method, such as by 
detecting changes in intracellular calcium by detecting FURA-2 dependent 
fluorescence in the cell. 

Activated GPCR receptors become substrates for kinases that phosphorylate 

20 the C-terminal tail of the receptor (and possibly other sites as well). Thus, activators 
will promote the transfer of 32 P from gamma-labeled GTP to the receptor, which can 
be assayed with a scintillation counter. The phosphorylation of the C-terminal tail 
will promote the binding of arrestin-like proteins and will interfere with the binding of 
G proteins. The kinase/arrestin pathway plays a key role in the desensitization of 

25 many GPCR receptors. For example, compounds that modulate the duration an 
c olfactory receptor stays active would be useful as a means of prolonging a desired 
odor or cutting off an unpleasant one. For a general review of GPCR signal 
transduction and methods of assaying signal transduction, see, e.g., Methods in 
Enzymology, vols. 237 and 238 (1994) and volume 96 (1983); Bourne et ah, Nature, 

30 10:349:117-27 (1991); Bourne et al, Nature, 348:125-32 (1990); Pitcher et ah, Annu. 
Rev. Biochem., 67:653-92 (1998). 

OR modulation may be assayed by comparing the response of an OR 
polypeptide treated with a putative OR modulator to the response of an untreated 
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control sample. Such putative OR modulators can include odorants that either inhibit 
or activate OR polypeptide activity. In one embodiment, control samples (untreated 
with activators or inhibitors) are assigned a relative OR activity value of 100. 
Inhibition of an OR polypeptide is achieved when the OR activity value relative to the 
5 control is about 90%, optionally 50%, optionally 25-0%. Activation of an OR 
polypeptide is achieved when the OR activity value relative to the control is 110%, 
optionally 150%, 200-500%, or 1000-2000%. 

Changes in ion flux may be assessed by determining changes in polarization 
(i.e., electrical potential) of the cell or membrane expressing a OR protein. One 
* 10 means to determine changes in cellular polarization is by measuring changes in 
current (thereby measuring changes in polarization) with voltage-clamp and 
patch-clamp techniques, e.g., the "cell-attached" mode, the "inside-out" mode, and the 
"whole cell" mode (see, e.g., Ackerman et al, New Engl J Med., 336:1575-1595 
(1997)). Whole cell currents are conveniently determined using the standard. Other 

15 known assays include: radiolabeled ion flux assays and fluorescence assays using 
voltage-sensitive dyes (see, e.g., Vestergarrd-Bogind et al, J. Membrane BioL, 
88:67-75 (1988); Gonzales & Tsien, Chem. Biol, 4:269277 (1997); Daniel et al, J. 
Pharmacol Meth., 25:185-193 (1991); Holevinsky et al, J. Membrane Biology, 
137:59-70 (1994)). Generally, the compounds to be tested are present in the range 

20 from 1 pM to 100 mM. 

The effects of the test compounds upon the function of the polypeptides can be 
measured by examining any of the parameters described above. Any suitable 
physiological change that affects GPCR activity can be used to assess the influence of 
a test compound on the polypeptides of this invention. When the functional 

25 consequences are determined using intact cells or animals, one can also measure a 
„ variety of effects such as transmitter release, hormone release, transcriptional changes 
to both known and uncharacterized genetic markers (e.g., northern blots), changes in 
cell metabolism such as cell growth or pH changes, and changes in intracellular 
second messengers such as Ca 2+ , IP3, cGMP, or cAMP. 

30 Preferred assays for GPCRs include cells that are loaded with ion or voltage 

sensitive dyes to report receptor activity. Assays for determining activity of such 
receptors can also use known agonists and antagonists for other G protein coupled 
receptors as negative or positive controls to assess activity of tested compounds. In 
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assays for identifying modulatory compounds (e.g., agonists, antagonists), changes in 
the level of ions in the cytoplasm or membrane voltage will be monitored using an ion 
sensitive or membrane voltage fluorescent indicator, respectively. Among the 
ion-sensitive indicators and voltage probes that may be employed are those disclosed 
5 in the Molecular Probes 1997 Catalog. For G protein coupled receptors, promiscuous 
G proteins such as Gal 5 and Gal 6 can be used in the assay of choice (Wilkie et al, 
PNAS, 88:10049-53 (1991)). Such promiscuous G proteins allow coupling of a wide 
range of receptors. 

Receptor activation typically initiates subsequent intracellular events, e.g., 

10 increases in second messengers such as IP3, which releases intracellular stores of 
calcium ions. Activation of some G protein coupled receptors stimulates the 
formation of inositol triphosphate (IP3) through phospholipase C-mediated hydrolysis 
of phosphatidylinositol (Berridge & Irvine, Nature, 312:315-21 (1984)). IP3 in turn 
stimulates the release of intracellular calcium ion stores. Thus, a change in 

15 cytoplasmic calcium ion levels, or a change in second messenger levels such as IP3 
can be used to assess G protein coupled receptor function. Cells expressing such G 
protein coupled receptors may exhibit increased cytoplasmic calcium levels as a result 
of contribution from both intracellular stores and via activation of ion channels, in 
which case it may be desirable although not necessary to conduct such assays in 

20 calcium-free buffer, optionally supplemented with a chelating agent such as EGTA, to 
distinguish fluorescence response resulting from calcium release from internal stores. 

Other assays can involve determining the activity of receptors which, when 
activated, result in a change in the level of intracellular cyclic nucleotides, e.g., cAMP 
or cGMP, by activating or inhibiting enzymes such as adenylate cyclase. There are 

25 cyclic nucleotide-gated ion channels, e.g., rod photoreceptor cell channels and 
« olfactory neuron channels that are permeable to cations upon activation by binding of 
cAMP or cGMP (see, e.g., Altenhofen et al, PNAS, 88:9868-72 (1991) and Dhallan et 
al, Nature, 347:184-187 (1990)). In cases where activation of the receptor results in a 
decrease in cyclic nucleotide levels, it may be preferable to expose the cells to agents 

30 that increase intracellular cyclic nucleotide levels, e.g., forskolin, prior to adding a 
receptor-activating compound to the cells in the assay. Cells for this type of assay can 
be made by co-transfection of a host cell with DNA encoding a cyclic 
nucleotide-crated ion channel, GPCR phosphatase and DNA encoding a receptor (e.g., 
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certain glutamate receptors, muscarinic acetylcholine receptors, dopamine receptors, 
serotonin receptors, and the like), which, when activated, causes a change in cyclic 
nucleotide levels in the cytoplasm. 

In a preferred embodiment, OR protein activity is measured by expressing a 
5 OR gene in a heterologous cell with a promiscuous G protein that links the receptor to 
a phospholipase C signal transduction pathway {see Offermanns & Simon, J. Biol 
Chem., 270:15175-15180 (1995)). Optionally the cell line is HEK-293 (which does 
not naturally express OR genes) and the promiscuous G protein is Gal5/Gal6 
(Offermanns & Simon, supra). Modulation of olfactory transduction is assayed by 
10 measuring changes in intracellular Ca 2+ levels, which change in response to 
modulation of the OR signal transduction pathway via administration of a molecule 
that associates with a OR protein. Changes in Ca 2+ levels are optionally measured 
using fluorescent Ca 2+ indicator dyes and fluorometric imaging. 

In one embodiment, the changes in intracellular cAMP or cGMP can be 
15 measured using immunoassays. The method described in Offermanns & Simon, J. 
Bio. Chem., 270:15175-15180 (1995), may be used to determine the level of cAMP. 
Also, the method described in Felley-Bosco et aL 9 Am. J. Resp. Cell and Mol. Biol., 
11:159-164 (1994), may be used to determine the level of cGMP. Further, an assay 
kit for measuring cAMP and/or cGMP is described in U.S. Patent 4,115,538, herein 
20 incorporated by reference. 

In another embodiment, phosphatidyl inositol (PI) hydrolysis can be analyzed 
according to U.S. Patent 5,436,128, herein incorporated by reference. Briefly, the 
assay involves labeling of cells with 3H-myoinositol for 48 or more hrs. The labeled 
cells are treated with a test compound for one hour. The treated cells are lysed and 
, 25 extracted in chloroform-methanol-water after which the inositol phosphates were 
< separated by ion exchange chromatography and quantified by scintillation counting. 
Fold stimulation is determined by calculating the ratio of cpm in the presence of 
agonist, to cpm in the presence of buffer control. Likewise, fold inhibition is 
. . determined by calculating the ratio of cpm in the presence of antagonist, to cpm in the 
30 presence of buffer control (which may or may not contain an agonist). 

In another embodiment, transcription levels can be measured to assess the 
effects of a test compound on signal transduction. A host cell containing an OR 
protein of interest is contacted with a test compound for a sufficient time to effect any 
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interactions, and then the level of gene expression is measured. The amount of time 
to effect such interactions may be empirically determined, such as by ninning a time 
course and measuring the level of transcription as a function of time. The amount of 
transcription may be measured by using any method known to those of skill in the art 
5 to be suitable. For example, mRNA expression of the protein of interest may be 
detected using northern blots or their polypeptide products may be identified using 
immunoassays. Alternatively, transcription based assays using reporter gene may be 
used as described in U.S. Patent 5,436,128, herein incorporated by reference. The 
reporter genes can be, e.g., chloramphenicol acetyltransferase, luciferase, 
10 '3-galactosidase and alkaline phosphatase. Furthermore, the protein of interest can be 
used as an indirect reporter via attachment to a second reporter such as green 
fluorescent protein (see, e.g., Mistili & Spector, Nature Biotechnology, 15:961-64 
(1997)). 

The amount of transcription is then compared to the amount of transcription in 

15 either the same cell in the absence of the test compound, or it may be compared with 
the amount of transcription in a substantially identical cell that lacks the OR protein of 
interest. A substantially identical cell may be derived from the same cells from which 
the recombinant cell was prepared but which had not been modified by introduction of 
heterologous DNA. Any difference in the amount of transcription indicates that the 

20 test compound has in some manner altered the activity of the OR protein of interest. 

6. Transgenic non-human animals expressing olfactory receptors 
Non-human animals expressing one or more olfactory receptor sequences of 
the invention, particularly human olfactory receptor sequences, can also be used for 
receptor assays. Such expression can be used to determine whether a test compound 

25 specifically binds to a mammalian olfactory transmembrane receptor polypeptide in 
vivo by contacting a non-human animal stably or transiently transfected with a nucleic 
acid encoding an olfactory receptor or ligand-binding region thereof with a test 
compound and determining whether the animal reacts to the test compound by 
specifically binding to the receptor polypeptide. 

30 Use of the translocation domains of the invention in the fusion polypeptides 

generates a cell expressing high levels of olfactory receptor. Animals transfected or 
infected with the vectors of the invention are particularly useful for assays to identify 
and characterize odorants/ligands that can bind to a specific or sets of receptors. Such 

-75- 

BNSDOCID: <WO 0168805A2_I_> 



WO 01/68805 



PCT/US01/07771 



vector-infected animals expressing libraries of human olfactory sequences can be used 
for in vivo screening of odorants and their effect on, e.g., cell physiology (e.g., on 
olfactory neurons), on the CNS (e.g., olfactory bulb activity), or behavior. 

Means to infect/express the nucleic acids and vectors, either individually or as 
5 libraries, are well known in the art. A variety of individual cell, organ or whole 
animal parameters can be measured by a variety of means. For example, recording of 
stimulant-induced waves (bulbar responses) from the main olfactory bulb or accessory 
olfactory bulb is a useful tool for measuring quantitative stable olfactory responses. 
When electrodes are located on the olfactory bulb surface it is possible to record stable 
10 responses over a period of several days (see, e.g., Kashiwayanagi, Brain Res. Protoc. 
1:287-291 (1997)). In this study, electroolfactogram recordings were made with a 
four-electrode assembly from the olfactory epithelium overlying the endoturbinate 
bones facing the nasal septum. Four electrodes were fixed along the dorsal-to-ventral 
axis of one turbinate bone or were placed in corresponding positions on four turbinate 
15 bones and moved together up toward the top of the bone. See also, Scott, 

Neurophysiol. 77:1950-1962 (1997); Scott, J. Neurophysiol 75:2036-2049 (1996); 
Ezeh, J. Neurophysiol 73:2207-2220 (1995). In other systems, fluorescence changes 
in nasal epithelium can be measured using the dye di-4-ANEPPS, which is applied on 
the rat's nasal septum and medial surface of the turbinates (see, e.g., Youngentob, J. 
20 Neurophysiol. 73:387-398 (1995)). Extracellular potassium activity (aK) 
measurements can also be carried out in in vivo. An increase in aK can be measured 
in the mucus and the proximal part of the nasal epithelium (see, e.g., Khayari, Brain 
Res. 539:1-5 (1991)). 

The OR sequences of the invention can be for example expressed in animal 
nasal epithelium by delivery with an infecting agent, e.g., adenovirus expression 
. vector. Recombinant adenovirus-mediated expression of a recombinant gene in 
olfactory epithelium using green fluorescent protein as a marker is described by, e.g., 
Touhara,P7M£ 96:4040-45 (1999). 

The endogenous olfactory receptor genes can remain functional and wild-type 
(native) activity can still be present. In other situations, where it is desirable that all 
olfactory receptor activity is by the introduced exogenous hybrid receptor, use of a 
knockout line is preferred. Methods for the construction of non-human transgenic 
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animals, particularly transgenic mice, and the selection and preparation of 
recombinant constructs for generating transformed cells are well known in the art. 

Construction of a "knockout" cell and animal is based on the premise that the 
level of expression of a particular gene in a mammalian cell can be decreased or 
5 completely abrogated by introducing into the genome a new DNA sequence that 
serves to interrupt some portion of the DNA sequence of the gene to be suppressed. 
Also, "gene trap insertion" can be used to disrupt a host gene, and mouse embryonic 
stem (ES) cells can be used to produce knockout transgenic animals {see, e.g., 
Holzschu, Transgenic Res 6:97-106 (1997)). The insertion of the exogenous is 

10 typically by homologous recombination between complementary nucleic acid 
sequences. The exogenous sequence is some portion of the target gene to be 
j modified, such as exonic, intronic or transcriptional regulatory sequences, or any 

genomic sequence which is able to affect the level of the target gene's expression; or a 
combination thereof. Gene targeting via homologous recombination in pluripotential 

15 embryonic stem cells allows one to modify precisely the genomic sequence of interest. 
Any technique can be used to create, screen for, propagate, a knockout animal, e.g., 
see Bijvoet, Hum. Mol Genet. 7:53-62 (1998); Moreadith, J. Mol Med. 75:208-216 
(1997); Tojo, Cytotechnology 19:161-165 (1995); Mudgett, Methods Mol Biol 
48:167-184 (1995); Longo, Transgenic Res. 6:321-328 (1997); U.S. Patents Nos. 

20 5,616,491; 5,464,764; 5,631,153; 5,487,992; 5,627,059; 5,272,071; WO 91/09955; 
WO 93/09222; WO 96/2941 1; WO 95/31560; WO 91/12650. 

The nucleic acid libraries of the invention can also be used as reagents to 
produce "knockout" human cells and their progeny. Likewise, the nucleic acids of the 
invention can also be used as reagents to produce "knock-ins" in mice. The human or 

25 rat OR gene sequences can replace the orthologous ORs in the mouse genome. In this 
way, a mouse expressing a human or rat OR can be produced. This mouse can then be 
used to analyze the function of human or rat ORs, and to identify ligands for such 
ORs. 

F. Modulators 

30 The compounds tested as modulators of an OR family member can be any 

small chemical compound, or a biological entity, such as a protein, sugar, nucleic acid 
or lipid. Alternatively, modulators can be genetically altered versions of an OR gene. 
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Typically, test compounds will be small chemical molecules and peptides. Essentially 
any chemical compound can be used as a potential modulator or ligand in the assays 
of the invention, although most often compounds can be dissolved in aqueous or 
organic (especially DMSO-based) solutions are used. The assays are designed to 
5 screen large chemical libraries by automating the assay steps and providing 
compounds from any convenient source to assays, which are typically run in parallel 
(e.g., in microtiter formats on microtiter plates in robotic assays). It will be 
appreciated that there are many suppliers of chemical compounds, including Sigma 
(St. Louis, MO), Aldrich (St. Louis, MO), Sigma-Aldrich (St. Louis, MO), Fluka 

10 Chemika-Biochemica Analytika (Buchs, Switzerland) and the like. 

The OR modulating compounds can be used in any number of consumer 
products, including, but not limited to, purfumes, fragrance compositions, 
deorderants, air fresheners, foods, drugs, etc., or ingredients thereof, to thereby 
modulate the odor of the product, composition, or ingredient in a desired maimer. As 

15 one of skill in the art will recognize, OR modulating compounds can be used to 
enhance desireable odors, to block malodors, or a combination thereof. 

In one preferred embodiment, high throughput screening methods involve 
providing a combinatorial chemical or peptide library containing a large number of 
potential therapeutic compounds (potential modulator or ligand compounds). Such 

20 "combinatorial chemical libraries" or "ligand libraries" are then screened in one or 
more assays, as described herein, to identify those library members (particular 
chemical species or subclasses) that display a desired characteristic activity. The 
compounds thus identified can serve as conventional "lead compounds" or can 
themselves be used as potential or actual odorant compositions. 

25 A combinatorial chemical library is a collection of diverse chemical 

. compounds generated by either chemical synthesis or biological synthesis, by 
combining a number of chemical "building blocks" such as reagents. For example, a 
linear combinatorial chemical library such as a polypeptide library is formed by 
combining a set of chemical building blocks (amino acids) in every possible way for a 

30 given compound length (i.e., the number of amino acids in a polypeptide compound). 
Millions of chemical compounds can be synthesized through such combinatorial 
mixing of chemical building blocks. 
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Preparation and screening of combinatorial chemical libraries is well known to 
those of skill in the art. Such combinatorial chemical libraries include, but are not 
limited to, peptide libraries {see, e.g., U.S. Patent 5,010,175, Furka, Int. J. Pept. Prot. 
Res., 37:487-93 (1991) and Houghton et al, Nature, 354:84-88 (1991)). Other 

5 chemistries for generating chemical diversity libraries can also be used. Such 
chemistries include, but are not limited to: peptoids {e.g., PCT Publication No. WO 
91/19735), encoded peptides {e.g., PCT Publication WO 93/20242), random 
bio-oligomers {e.g., PCT Publication No. WO 92/00091), benzodiazepines {e.g., U.S. 
Pat. No. 5,288,514), diversomers such as hydantoins, benzodiazepines and dipeptides 

0 (Hobbs et al, PNAS, 90:6909-13 (1993)), vinylogous polypeptides (Hagihara et al, J. 
Amer. Chem. Soc, 114:6568 (1992)), nonpeptidal peptidomimetics with glucose 
scaffolding (Hirschmann et al, J. Amer. Chem. Soc, 114:9217-18 (1992)), analogous 
organic syntheses of small compound libraries (Chen et al, J. Amer. Chem. Soc, 
116:2661 (1994)), oligocarbamates (Cho et al, Science, 261:1303 (1993)), peptidyl 

5 phosphonates (Campbell et al, J. Org. Chem., .59:658 (1994)), nucleic acid libraries 
(Ausubel, Berger and Sambrook, all supra), peptide nucleic acid libraries (U.S. Patent 
5,539,083), antibody libraries (Vaughn et al, Nature Biotechnology, 14(3):309-14 
(1996) and PCT/US96/10287), carbohydrate libraries (Liang et at, Science, 274:1520- 
22 (1996) and U.S. Patent 5,593,853), small organic molecule libraries 

3 (benzodiazepines, Baum, C&EN, Jan 18, page 33 (1993); thiazolidinones and 
metathiazanones, U.S. Patent 5,549,974; pyrrolidines, U.S. Patents 5,525,735 and 
5,519,134; morpholino compounds, U.S. Patent 5,506,337; benzodiazepines, 
5,288,514, and the like). 

Devices for the preparation of combinatorial libraries are commercially 

5 available {see, e.g., 357 MPS, 390 MPS (Advanced Chem Tech, Louisville KY), 
€ Symphony (Rainin, Woburn, MA), 433A (Applied Biosystems, Foster City, CA), 
9050 Plus (Millipore, Bedford, MA)). In addition, numerous combinatorial libraries 
are themselves commercially available {see, e.g., ComGenex, Princeton, NJ; Tripos, 
Inc., St. Louis, MO; 3D Pharmaceuticals, Exton, PA; Martek Biosciences; Columbia, 

) MD; etc). 
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G. Methods for Representing and Predicting the Perception of Odor 

The invention also preferably provides methods for representing the perception 
of odor (or taste) and/or for predicting the perception of odor (or taste) in a mammal, 
including in a human. Preferably, such methods may be performed by using the 
5 receptors and genes encoding said olfactory receptors disclosed herein. 

Also contemplated as within the invention, is a method of screening one or 
more compounds for the presence of an odor detectable by a mammal, comprising: 
contacting said one or more compounds with the disclosed receptors, preferably 
wherein the mammal is a human. Also contemplated as within the invention is a 

10 method for representing olfactory perception of a particular smell in a mammal, 
comprising: providing values Xi to X n representative of the quantitative stimulation of 
each of n olfactory receptors of said vertebrate, where n is greater than or equal to 4; 
and generating from said values a quantitative representation of olfactory perception. 
The olfactory receptors may be an olfactory receptor disclosed herein, the 

15 representation may constitutes a point or a volume in n-dimensional space, may 
' constitutes a graph or a spectrum, and may constitutes a matrix of quantitative 
representations. Also, the providing step may comprise contacting a plurality of 
recombinantly-produced olfactory receptors with a test composition and quantitatively 
measuring the interaction of said composition with said receptors. 

20 Also contemplated as within the invention, is a method for predicting the 

olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal, 
comprising: providing values Xi to X„ representative of the quantitative stimulation of 
each of n olfactory receptors of said vertebrate, where n is greater than or equal to 4, 

25 for one or more molecules or combinations of molecules yielding known olfactory 
, perception in a mammal; and generating from said values a quantitative representation 
of olfactory perception in a mammal for the one or more molecules or combinations 
of molecules yielding known olfactory perception in a mammal, providing values Xj 
to X n representative of the quantitative stimulation of each of n olfactory receptors of 

30 said vertebrate, where n is greater than or equal to 4, for one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal; and 
generating from said values a quantitative representation of olfactory perception in a 
mammal for the one or more molecules or combinations of molecules yielding 
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unknown olfactory perception in a mammal, and predicting the olfactory perception in 
a mammal generated by one or more molecules or combinations of molecules yielding 
unknown olfactory perception in a mammal by comparing the quantitative 
representation of olfactory perception in a mammal for the one or more molecules or 
5 combinations of molecules yielding unknown olfactory perception in a mammal to the 
quantitative representation of olfactory perception in a mammal for the one or more 
molecules or combinations of molecules yielding known olfactory perception in a 
mammal. The olfactory receptors used in this method may include an olfactory 
receptor disclosed herein. 

10 In another embodiment, novel molecules or combinations of molecules are 

generated which elicit a predetermined olfactory perception in a mammal by 
deteimining a value of olfactory perception in a mammal for a known molecule or 
combinations of molecules as described above; determining a value of olfactory 
perception in a mammal for one or more unknown molecules or combinations of 

15 molecules as described above; comparing the value of olfactory perception in a 
mammal for one or more unknown compositions to the value of olfactory perception 
in a mammal for one or more known compositions; selecting a molecule or 
combination of molecules that elicits a predetermined olfactory perception in a 
mammal; and combining two or more unknown molecules or combinations of 

20 molecules to form a molecule or combination of molecules that elicits a 
predetermined olfactory perception in a mammal. The combining step yields a single 
molecule or a combination of molecules that elicits a predetermined olfactory 
perception in a mammal. 

In another embodiment of the invention, there is provided a method for 

25 simulating a fragrance, comprising: for each of a plurality of cloned olfactory 
receptors, preferably human receptors, ascertaining the extent to which the receptor 
interacts with the fragrance; and combining a plurality of compounds, each having a 
previously-ascertained interaction with one or more of the receptors, in amounts that 
together provide a receptor-stimulation profile that mimics the profile for the 

30 fragrance. Interaction of a fragrance with an olfactory receptor can be determined 
using any of the binding or reporter assays described herein. The plurality of 
compounds may then be combined to form a mixture. If desired, one or more of the 
plurality of the compounds can be combined covalently. The combined compounds 
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substantially stimulate at least 75%, 80% or 90% of the receptors that are substantially 
stimulated by the fragrance. 

In another preferred embodiment of the invention, a plurality of standard 
compounds are tested against a plurality of olfactory receptors to ascertain the extent 
5 to which the receptors each interact with each standard compound, thereby generating 
a receptor stimulation profile for each standard compound. These receptor stimulation 
profiles may then be stored in a relational database on a data storage medium. The 
method may further comprise providing a desired receptor-stimulation profile for a 
scent; comparing the desired receptor stimulation profile to the relational database; 
10 and ascertaining one or more combinations of standard compounds that most closely 
match the desired receptor-stimulation profile. The method may further comprise 
combining standard compounds in one or more of the ascertained combinations to 
simulate the scent. 

H. Kits 

15 OR genes and their homologs are useful tools for identifying olfactory receptor 

cells, for forensics and paternity determinations, and for examining olfactory 
transduction. OR family member-specific reagents that specifically hybridize to OR 
nucleic acids, such as AOLFR1 probes and primers, and OR family member-specific 
reagents that specifically bind to an OR protein, e.g.; OR antibodies are used to 

20 examine olfactory cell expression and olfactory transduction regulation. 

Nucleic acid assays for the presence of DNA and RNA for an OR family 
member in a sample include numerous techniques are known to those skilled in the 
art, such as southern analysis, northern analysis, dot blots, RNase protection, SI 
analysis, amplification techniques such as PCR, and in situ hybridization. In in situ 

25 hybridization, for example, the target nucleic acid is liberated from its cellular 
* surroundings in such a form so as to be available for hybridization within the cell, 
while preserving the cellular morphology for subsequent interpretation and analysis. 
The following articles provide an overview of the art of in situ hybridization: Singer et 
al, Biotechniques, 4:230-50 (1986); Haase et al, Methods in Virology, vol. VII, pp. 

30 1 89-226 (1 984); and Nucleic Acid Hybridization: A Practical Approach (Names et al , 
eds. 1987). In addition, an OR protein can be detected with the various immunoassay 
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techniques described above. The test sample is typically compared to both a positive 
control (e.g., a sample expressing a recombinant OR protein) and a negative control. 

The present invention also provides for kits for screening for modulators of 
OR family members. Such kits can be prepared from readily available materials and 
5 reagents. For example, such kits can comprise any one or more of the following 
materials: OR nucleic acids or proteins, reaction tubes, and instructions for testing OR 
activity. Optionally, the kit contains a biologically active OR receptor. A wide 
variety of kits and components can be prepared according to the present invention, 
depending upon the intended user of the kit and the particular needs of the user. 



Genomic, predicted amino acid sequence, and predicted coding sequences 
(cds), of novel G protein-coupled human odorant receptors, and classes of such 
receptors, are described. Each example describes a discrete protein and nucleic acid 
pair. Accordingly, Example 1 describes SEQ. ID. NOS. 1 and 2, for the human 
15 olfactory receptor protein designated AOLFR1, and the human DNA encoding 
AOLFR1, respectively; Example 2 describes SEQ. ID. NOS. 3 and 4, for the human 
olfactory receptor protein designated AOLFR2, and the human DNA encoding 
AOLFR2, respectively; and so on in the manner described, through the final Example 
sequence. 

20 In the protein sequences presented herein, the one-letter code X or Xaa refers 

to any of the twenty common amino acid residues. In the DNA sequences presented 
herein, the one letter codes N or n refers to any of the of the four common nucleotide 
bases, A, T, C, or G. 



* AOLFRl sequences: 

MKTFSSFLQIGRNMHQGNQTTITEFILLGF 
TYLHTPMYLFLANLSFADISSI^ 
AYDHFVAICHPLNYTILMRPRF 
30 KLSCSDTLINELVLFIVGLSVnFPFTLSFFSYVCIIRAVLRVSSTQG 

GTIVGVYFFPSSTHPEDTDKIGAVLFT^ (SEQ ID 

NO: 1) 

ATGAAGACTTTTAGTTCCITTCTTC 
35 CCATCACTGAATTCATTCTCCTGGGATTTTTCAAGCAGGATGAGCATCAA 
GTGCTTTTCTTGGGTATGTACCTC 
TCAGCTTGGATACGTACCITCATACCC^ 

GATATTTGCTCCATTTCCAACTCAGTCCCCAAAATGCTGGTGAATATTC 



10 



EXAMPLES 



25 



EXAMPLES 
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AATCCATCTCTTATGAGAGCTGCATCACAC 

GACAATTTGCTCITGGGGACCATGGCCTATGACCACITTGTGGCGATCT 
ATTATACAATTCTCATGCGGCCCAGGTTCGGCATTTTGCTCACAGTCATCTCATC^ 
AGTAATATTATTGCTCTGACACACACCCTTCTGCTCATTCAATTGCTCTTCT 
5 CACTCTCCCACACTTCTTCTGTGACTTGGCCCCTCTGCTC 

TGATC AATGA GCTTGTGTTGTTTATTGTGGGTTTATCAGTTATCATCTTCC^ 
AGCTTCTTTTCCTATGTCTGCATCATCAGAGCTGTC 

A GTG G AAA G CCTTCTCCACTTGTGG CTCTCA CCTG A C A GTTGTATTACTGTTCT A CGG AAC 
CATTGTAGGCGTGTACITTTTCCCCTCCrc 
1 0 GCTGTCCTATTCACTGTGGTGACACCCATGATAAACCCCTTCATCTACAGCTTGAGGAATA 
AGGATATGAAAGGTGCCCTGAGAAAGCTCATCAATAGAAAAATTT^ (SEQ 
ID NO: 2) 



AOLFR2 sequences: 
1 5 MMMVLRNLSMEPTFALLGFTDY 

SHI^FVT)FCYSSIVTPKLLENLVMADKSIFYFSCMMQYFLSCT 

NPIXYWAMSQIU.CALLVAGSYLWGMFGPLVLLCYAIilLNFSGPN^ 

DIlJPHLLLFSFATFNEMCTLLnLT^ 

YCWNSKNSRQTVKVASVFYTW^ (SEQ ID NO: 



ATGATGATGGTTTTAAGGAATCTGAGCATGGAGCCCACCTTTGCCCTTTTAG 
ATTACCCAAAGCTTCAGATTCCTCTCTTCCTTGTGTTTCTGCT 

GTAGGAAACCTTGGGATGATCATAATAATCAAGATTAACCCCAAATTTCACACTCCT 

25 Aci 1 1 1 rCCTTAGTCACCTCTCTTTTGTTGATTTTTGTTACT 

TGCTTGAGAACTTGGTAATGGCAGATAAAAGCATCTTCTACTTTA 
CTTCCTGTCCTGCACTGCTGTGGTGACAGAGTCTTTC1TGCTGGCAGTGATGGCCT 
CGCTTTGTGGCCATCTGCAATCCTCTGCTTTATACAGTGGCCATGTCACAGAGGCT 
CCCTGCTGGTGGCTGGGTCATATCTCTGGGGCATGTTTGGCCCCTTGGTACT 

3 0 GCTCTCCGGTTAAACTTCTCTGGACCTAATGTAATCAACCACTTCTT^ 

TCTCATCTCTGTGTCTGGCTCTGATATACTCATCCCCCACCTGCTGCTT^ 
CCITCAATGAGATGTGTACACTACTGATCATCCTCA CTTC 

GTACTAAAAATCCGTTCTGTTAGTGGGCGCCACAAAGC(m , CTCCACCTGGGCCTCCCACC 
TGACTGCTATCACCATCrTCCATGGGACCATCCTTTTCCTTTACT 
. 35 AACTCTCGGCAAACAGTCAAAGTGGCCTCTGTATTTTACACAGTTGTCAACC 

ACCCTCCGATCTACAGCCTAAGGAATAAAGACGTGAAGGATGCITTCTGGAAGTT 
TACACAAGTTCCATTTCACTGA (SEQ ID NO: 4) 



AOLFR3 sequences: 

40 MLLTDRNTSGTTFTLLGFSDYPELQW 

I^FVDFCYSSIIAPKMLV^VVKDRTISFLGCWQFFFF 

LYTVDMSQKLCVLLWGSYAWGVSCSLELTC^ 

NQWLLFFXATFNEISTLLIVLTSYAFIV^^ 

PNSKNSRHTVXVASVFYTVVIPM (SEQ ID NO: 5) 

45 ' 

ATGCTGCTGACAGATAGAAATACAAGTGGGACCACGTTCACCCTCTTGGGCTTCT 
ACCCAGAACTGCAAGTCCCACTCTTCCTGGTTTTTCTGGCCATCT 

GGGAATATTGGGTTGATTGTGATCATCAAAATCAACCCCAAACTGCATACCCCCATGTACT 
TTTTCCTCAGCCAACTCTCCTTTGTGGATTTCTGCTATTCCT 
50 TTGGTGAACCTTGTTGTCAAAGACAGAACCATTTCATTTT^ 
TTTTCITCTGTACCTTTGTG 

TTCGTGGCCATTTGCAACCCTCTGCrcrACACAGTTGACATGTCCCAGAAACT 
TGCTGGTTGTGGGATCCTATGCCTGGGGAGTCTCATGTTCCITGGAACTGACGTGCTCT 
TTTAAAGTTATGTTTTCATGGTTTCAACACAATCAATCACTTCTTCT 
55 TACTCTCCCll'ICrrGCTCTGATACTTACATCAACCAGTGGCTGCT 

TTTAATGAAATCAGCACACTACTCATCGTrCTCACATCTTATGCGTTCATTGTTGTAACCA 
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CCTCAAGATGCGTTCAGTCAGTGGGCGCCGCAAAGCCTTCTCCACCTGTGCCTCCCACCTG 
ACTGCCATCACCATCTTCCATGGCACCATCCTCTTCCTTTACTGTGTGGCCAACTCCAAAAA 
CTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCATGTTGAAT 
CCCCTGATCTACAGTCTGAGAAATAAAGATGTCAAGGATACAGTCACCGAGATACTGGAC 
5 ACCAAAGTCTTCTCTTACTGA (SEQ ID NO: 6) 



AOLFR4 sequences: 

MENQNNVTEFILLGLTENLELWKIFSAWLVM 

LLD\^SSWAPKVIVDTLSKSTTISLKGCLTQLFVEHFFGGVGIILLTVMAYDRYVAICKPLHY 

1 0 TnMSPRVCCLMVGGAWVGGFMHAMIQLLFMYQIP^ 

LVTLNSGMMCVAIFLILIASYTX^CSLKSYSSKGRHKALSTCSSHLTVVVLFFWCIFLYMRPV 
VTHPlDKAMAVSDSIITPMLNPLIYTLRNAEVKSAlvlKKLWMKWEALAGK (SEQ ID NO: 7) 



ATGGAAAATCAAAACAATGTGACTGAATTCATTCTTCTGGGTCTCACAGAGAACCTGGAGC 
1 5 TGTGGAAAATATTTTCrGCTGTGTTTCTTGTCATGTATGTAGCCACAGTGCTGGAAAATCT 
ACTTATTGTGGTAACTATTATCACAAGTCAGAGTCTGAGGTCACCTATGTAl X 1 1 1 iTCTTA 
CCTTCTrGTCCCTTTTGGATGTCATGTTCTCATCTGTCGTTGCCCCCAAGGTGATTGTAGAC 
ACCCTCTCCAAGAGCACTACCATCTCTCTCAAAGGCTGCCTCACCCAGCTGTTTGTGGAGC 
ATTTCTTTGGTGGTGTGGGGATCATCCTCCTCACTGTGATGGCCTATGACCGCTACGTGGC 
20 CATCTGTAAGCCCCTGCACTACACGATCATCATGAGTCCACGGGTGTGCTGCCTAATGGTA 
GGAGGGGCrTGGGTGGGGGGATTTATGCACGCAATGATACAACTTCTCTTCATGTATCAAA 
TACCCITCTGTGGTCCTAATATCATAGATCACTTTATATGTGATTTGTTTCAGTTGTTGACA 
CrTGCCTGCACGGACACCCACATCCTGGGCCTCTTAGTTACCCTCAACAGTGGGATGATGT 
GTGTGGCCATCTTrCrTATCTTAATTGCGTCCTACACGGTCATCCTATGCTCCCTGAAGTCT 
25 TACAGCTCTAAAGGGCGGCACAAAGCCCTCTCTACCTGCAGCTCCCACCTCACGGTGGTTG 
TATTGTTCTTTGTCCCCTGTATTTTCTTGTACATGAGGCCTGTGGTCACTCACCCCATAGAC 
AAGGCAATGGCTGTGTCAGACTCAATCATCACACCCATGTTAAATCCCTTGATCTATACAC 
TGAGGAATGCAGAGGTGAAAAGTGCCATGAAGAAACTCTGGATGAAATGGGAGGCTTTGG 
CTGGGAAATAA (SEQ ID NO: 8) 

30 

AOLFR5 sequences: 

MGK£NCTTVAEFILLGLSDVPELRVCLFLLFLLlTGVTLLAM.GML^LIQVSSRLHTPIsmTLSH 
LSSVDFCYSSITvTKMLANIFNKDKAISFLGCMVQFYLFCTCVVTEVFLL^ 
LYTVTMSWKVRVELASCCYFCGTVCSLIFILCLALRIPFYR^ 
3 5 ETLLFLVATLNESVTlMnLTSYLLILTTILKMGSAEGRHKAFSTCASHLTAITVFHGTVLSIYCPJ 
SSGNSGDADKVAWFYTVVIPMLNSVIYSLRNKDVKEALRKVMGSKIHS (SEQ ID NO: 9) 



ATGGGCAAGGAAAACTGCACCACTGTGGCTGAGTTCATTCTCCTTGGACTATCAGATGTCC 
CTGAGTTGAGAGTCTGCCTCTTCCTGCTGTTCCTTCTCATCTATGGAGTCACGTTGTTAGCC 

40 AACCTGGGCATGATTGCACTGATTCAGGTCAGCTCrCGGCTCCACACCCCCATGTACTTTT 
TCCTCAGCCACTTGTCCTCTGTAGATTTCTGCTACTCCTCAATAATTGTGCCAAAAATGTTG 
GCTAATATCTITAACAAGGACAAAGCCATCTCCTTCCTAGGGTGCATGGTGCAATTCTACT 
TGTTTTGCACTTGTGTGGTCACTGAGGTCrTCCTGCTGGCCGTGATGGCCTATGACCGCTTT 
. GTGGCCATCTGTAACCCTTTGCTATACACAGTCACCATGTCTTGGAAGGTGCGTGTGGAGC 

45 TGGCTTCrTGCTGCTACTTCTGTGGGACGGTGTGTTCTCTGATTCATTTGTGCTTAGCTCTT 
AGGATCCCC^CTATAGATCTAATGTGATTAACCACTTTTTCrGTGATCTACCrCCTGTCTT 
AAGTCTTGCnTGCTCTGATATCACTGTGAATGAGACACTGCTGTTCCTGGTGGCCACTTTG 
AATGAGAGTGTTACCATCATGATCATCCTCACCTCCTACCTGCTAATTCTCACCACCATCCT 
GAAGATGGGCrCTGCAGAGGGCAGGCACAAAGCCrTCTCCACCTGTGCTTCCCACCTCACA 

50 GCrATCACTGTCTTCCATGGAACAGTCCTTTCCATTTATTGCAGGCCCAGTTCAGGCAATA 
GTGGAGATGCTGACAAAGTGGCCACCGTGTTCTACACAGTCGTGATTCCTATGCTGAACTC 
TGTGATCTACAGCCTGAGAAATAAAGATGTGAAAGAAGCTCTCAGAAAAGTGATGGGCTC 

CAAAATTCACTCCTAG (SEQ ID NO: 10) 
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AOLFR6 sequences: 
MMASERNQSSTPTFILLGFSEYPI^ 
Hl^LTDFCFSTVVTPKIXENLVVEYR^ 
PLLYTTIMSQKLCALLVAGSYTWGIVCSI^ 
5 QRLCTnAIFNEVSSLIIELTSYMLIFT^ 

KTSSLTSHVASWYTVAJPML^ (SEQ ID NO: 11) 

ATGATGGCATCTGAAAGAAATCAAAGCAGCACAC^ 
AATACCCAGAAATCCAGGTTCCACTCTTTCTGGTTTTCT^ 

1 0 GTGGGGAACTTGGGCATGATAATAATCATCAGACTCAATTCAAAACTCCATACAATCATGT 
ACTTTTTCCTTAGTCACTTGTCCTTGACA 

CTGTTGGAGAACITGGTTGTGGAATACAGAACCATCrCTTTCT 
TTTGTTTTGCTTGCATTTTTGGAGTGA 

CGTTTTGTGGCAGTTTGTAAACCCTTGCTGTATACCACTATTATGTCTCAGA 
1 5 TCTTCTGGTGGCTGGGTCCTATACATGGGGGATAG 
CTTCTTGACTTATCGTTTTGTGAATCTACC^ 

AATTGTTTCTGCCTCCTACTCAGACCCCTATATCAGCCAGAGGCTATGCm 
TATTCAATGAGGTGAGCAGCCTAATTATCATTCTGACATCATATATGCnTATT^ 
ATTATGAAGATGCGATCTGCAAGTGGGCGCCAGAAAA(mTCrCCACCTGTGCCTCCCACC 
20 TGACAGCCATCACTATeTTCCATGGAACTATC 
ACTTCTAGCCTCATAGTTACAGTGGCTTCT^ 
ACCCATTGATCTACAGCCnTAGGAACAAAGATATCAA 
CACCAAATTGATTTACCACTGA (SEQ ID NO: 12) 

25 AOLFR7 sequences: 

MSYFYRLKIJVIKEAVLV^ 

AJFLIMYIJJ^AVGNVLIIPAIYSDPRIJITPM 

VGCI^QMYFFMAFGNTDSYLLASMAIDRLVA^ 

FRVLIJV[SRLSFCASHnKHFFCDTQPVL^ 
30 TVLRIPSAAGKWKAFSTCGSHLTAVALFYGSIIYVYFRPLSMYSVVRDRVA 

PFIYSLRNKDMKRGLKKLQDRIYR (SEQ ID NO: 13) 



ATGAGCTATTTTTACAGGCTTAAGCTTA^ 
CATCTCTCCCACTGCTT^ 

3 5 CTACAGCAGCAGCACCTCAGGCTTCATCCTCCTGGGCCTCTCTTCCAACCCTCAGCTGCAG 
AAACCTCTCTTTGCCATCTTCCTC^^ 
CATCCCGGCCATCTACTCTGACCCCAGGCTCCACACC^ 
TGTCTTTCATGGATATCTGCITCACAACAGTC 

TCAGAGACAAAGGTTATCTCCTATGTGGGCTGCCTGGCCCAGATGTACrTCTTTATG 
40 TTGGGAACACTGACAGCTACCTGCTGGCCTCTATGGCCATCGACCGGCTGGTGGCCATCT^ 
CAACCCCTTACACTVOXJATC^ 
TCTTGCAGCATCTCCCACCTACATTC^ 

CTGTGCCTCTCACATCATTAAGCACTTTTTCTGTGACACCCAGC 

GCTCTGACACATCCTCCAGCCAGATGGTGGTGATGACTGAGACCTTAGCTGTCATTGTGAC 
45 * CCCCITCCTGTGTATCATCTTCTCCTACCT 

CTGCAGCCGGGAAGTGGAAGGCCITCTCTACCTGTGGCTCCCACCrCACTGCAGTAG 
TTTCTATGGGAGTATTATTTATGTCTATTTTAGGCCCCTGTCCATGTACT 
ACCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGAACCCTTTCATCTACAG 
CCTGAGGAACAAAGATATGAAGAGGGGTTTGAAGAAATTACAGGACAGAATTTACCGGTA 
50 A (SEQ ID NO: 14) 



AOLFR8 sequences: 

MATSNHSSGAEFIIAGLTQRPELQLPLPLLFLGIYWTW 
I^FTOLCYSSVITPKMLVNFV^ 
55 NIVMSHRVCSIMMAVVYSLGFLWATVHTTRM 
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LLFIIGGVNTLATTLAVLISYAFIFSSILGfflSTEGQSKAFGTCSSHLIJVVGIFFGSITFMYFKPPSS 
TmEKJEKVSSWYlTIIPMLOTLIYSLRIvIKDVKNALKKMTRGRQSS (SEQ ID NO: 15) 



ATGGCTACITCAAACCATTCTTCAGGGGCTGAGTTTATCCTGGCAGGCTTGACACAACGCC 
5 CAGAACrTCAACTGCCACTCTTCCTCCTGTTCCTTGGAATATATGTGGTCACAGTGGTGGG 
GAACCTGGGCATGATCTTCTTAATTGCTCrCAGTTCTCAACTTTACCCTCCAGTGTATTATT 
TTCTCAGTCATTTGTCTTrCATTGATCTCTGCTACTCCTCTGTCATTACCCCTAAGATGCTG 
GTGAACTTTGTTCCAGAGGAGAACATTATCTCCTTTCTGGAATGCATTACTCAACTTTATTT 
CTTCCTTATrTTTGTAATTGCAGAAGGCTACCTTCTGACAGGCATGGAATATGACCGTTAT 

10 GTTGCTATCTGTCGCCCACTGCTTTACAATATTGTCATGTCCCACAGGGTCTGTTCCATAAT 
GATGGCTGTGGTATACTCACTGGGTTTTCTGTGGGCCACAGTCCATACTACCCGCATGTCA 
GTGTTGTCATTCTGTAGGTCrCATACGGTCAGTCATTATTTTTGTGATATTCTCCCCTTATT 
GACrCTGTCTTGCTCCAGCACCCACATCAATGAGATTCTGCTGTTCATTATTGGAGGAGTT 
AATACCITAGCAACTACACTGGCGGTCCTTATCrCTTATGCITrCATTTTCTCTAGTATCCT 

15 TGGTATTCATTCCACTGAGGGGCAATCCAAAGCCirrGGCACTTGTAGCTCCCATCTCTTG 
GCrGTGGGCATCTTTTTTGGGTCTATAACATTCATGTATTTCAAGCCCCCTTCCAGCACTAC 
TATGGAAAAAGAGAAGGTGTCTTCTGTGTTCTACATCACAATAATCCCCATGCTGAATCCT 
CTAATCTATAGCCTGAGGAACAAGGATGTGAAAAATGCACTGAAGAAGATGACTAGGGGA 

AGGCAGTCATCCTGA (SEQ ID NO: 16) 

20 

AOLFR9 sequences: 

MLARNNSLVTEFILAGLTDRPEFWQPFFFIJL^^ 

LSFroLCYSSWTPKMLMNFVSKKMISNVGCMTRLFFFLFFVISECYMLTSMAYDRYVAICW 
LYKVTMSHQVCSMLTFAAYIMGI^GATAHTGCMFRLTFCSANII^YLCDILPLLQLSCTSTYV 
25 NEVVVLr^GTMTWSCTILISYWIVTSILHIKSTQGRSKAFSTCSSHVIA^ 

SSGSMEQGKWSWYTNVWMLNPLIYSLRNKDVKVALRKALKIQRRNIF (SEQ ID NO: 17) 

ATGCrGGCTAGAAACAACrCCrTAGTGACrGAATTTATTCTTGCTGGATTAACAGATCGTC 
CAGAGTTCTGGCAACCCTTCrTTTTCCrGTTCCTAGTGATCTACATTGTCACCATGGTAGGC 

30 AACCITGGCTrGATCACTCTTTTCGGTCrAAATTCTCACCrCCACACACCAATGTACTATTT 
CCTCTTCAATCTCTCCTTCATTGATCTCTGTTACTCCTCTGTTTTCACTCCCAAAATGCTAAT 
GAACTTTGTGTCAAAAAAGAATATTATCTCCAATGTTGGGTGCATGACTCGGCTGTTTTTC 
TTTCTCTTTTTCGTCATCTCTGAATGTTACATGTTGACCTCAATGGCATATGATCGCTATGT 
GGCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTATGCTCA 

3 5 CTTTTGCTGCrTACATAATGGGATTGGCTGGAGCCACGGCCCACACCGGGTGCATGTTTAG 
ACTCACCrTCTGCAGTGCTAATATCATTAACCATTACTTGTGTGACATACTCCCCCTCCTCC 
AGCrrTCCTGCACCAGCACCTATGTCAACGAGGTGGTTGTTCTCATTGTTGTGGGTACTAA 
TATCACGGTACCCAGTTGTACCATCCrCATTTCrTATGTTTTCATTGTCACTAGCATTCTTC 
ATATCAAATCCACTCAAGGAAGATCAAAAGCCTTCAGTACTTGTAGCTCTCATGTCATTGC 

40 TCrGTCTCrGTTTTTTGGGTCAGCGGCATTCATGTATATTAAATATTCTTCTGGATCTATGG 
AGCAGGGAAAAGTTTTTTCTGTTTTCTACACTAATGTGGTGCCCATGCTCAATCCCCTCATC 
TACAGTrTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCTGATTAAAATTCAG 

AG G AG AAAT ATATTCT AA (SEQ ID NO: 18) 



45 AOLFR10 sequences: 

MLARNNSLVTEFILAGLTDRPEFRQPLFFLFLVrflV^^ 

SFH)LCYSSVFTPKMLMNFVSKKNnSYVGCMTQLFFFLFFVISECYILTSMAYDRYVAICNPLLY 
KVTMSHQVCSMLTFAAYIMGLAGATAHTGCMLR^^ 

EVVVLIWGINIMWSCTILISYWIVTSILHIKSTQGRSKAFSTCSSHVIAI^LFFGSAAF^ 
50 SGSMEQGKVSSVFYTNVVPMLOTLIYSLRNKI)VK^ (SEQ ID NO: 19) 

ATGCTGGCTAGAAACAACTCCTTAGTGACTGAATTTATTCTTGCTGGATTAACAGATCGTC 
CAGAGTTCCGGCAACCCCTCTrTTTCCTGTTTCTAGTGATCTACATTGTCACCATGGTAGGC 
AACCTTGGCTTGATCATTCTITTCGGTCTAAATTCTCACCTCCACACACCAATGTACTATTT 
5 5 CCrCTTCAATCTCTCCTTCATTGATCTCTGTTACTCCTCTGTTTTCACTCCCAAAATGCTAAT 
GAACTTTGTATCAAAAAAGAATATTATCTCCTATGTTGGGTGCATGACTCAGCTGTTTTTCT 
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TTCTCTTTTTTGTCATCTCTGAATGCTACATATTGACCTC 

GCCA TCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTATGCTCAC 
TTTTGCTGCTTACATAATGGGATTGGCTGGAGCCACGGCCCACACCGGGTGCATGCTTAGA 
CTCACCTTCTGCAGTGCTAATATCATCAACCATTACITGTGTGACATACTCCCCCT 
5 GCTTTCCTGCACCAGCACCTATGTCAACGAGGTGGTTGTTCTCATTGTTGTGGGTATTAAT 
ATCATGGTACCCAGTTGTACCATCCTCATTTCTTATGTTTTCATTGTCACT 
TATCAAATCCACTCAAGGAAGATCAAAAGCCITCAGTACTTGTAGCTCT 
CTGTCTCTGTTTTTTGGGTCAGCGGCATTCATGTATATTAAATATTCT^ 
GCAGGGAAAAGTTTCITCTGTTTTCTACACTAATGTGGTG 
1 0 ACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCT 
GAAGAAATATATTCTAA (SEQ ID NO: 20) 

AOLFR11 sequences: 

MTLRNSSSVTEFILVGLSEQPELQLPIJFLLFLGIYVFrWGNL 
1 5 FroLCYSCVFITKMLNDFVSESn 

MVTMSPRVCFLLMFGSYWGFAGAMAHTGSMIJU.TFCDSNV^ 
SELWFIWGXamLSSISIVlSYALIL^NILCIPSAEGRSKAFSTWGSHIl^ 
FPGSMNHGRFASWYTNVWMLNPSIYSL^ (SEQ ID NO: 21) 

20 ATGACTCTGAGAAACAGCTCCTCAGTGACTGAGTT^ 

CAGAGCTCCAGCTCCCTCTTTTCCTTCTATTCTTAGGGATCTATGTGTTCACT 

AACITGGGCTTGATCACCTTAATTGGGATAAATCCTAGCCITCACA 

CCTCTTCAACITGTCCTTTATAGATCTCTGTTATTCCT 

ATGACITTGTTTCAGAAAGTATCATCTCTTATGTGGGATGTATGACTCAGCT 

25 TGTTTCTTTGTCAATTCTGAGTC 

CATCTGCAACCCCCTGCTCTACATGGTCACCATGTCCCCAAGGGTCTGCTTTCTGCTGATGT 
TTGGTTCCTATGTGGTAGGGTTTGCTGGGGCCATGGCCCACACTGGAAGCATGCTGCGACT 
GACCTTCTGTGATTCCAACGTCATTGACCATTATCTGTGTGACGTTCTCCCCCTCTTGCAGC 
TCTCCTGCACCAGCACCCATGTCAGTGAGCTGGTATTTTTCATTGTTGTTGGAGTAATCACC 

30 ATGCTATCCAGCATAAGCATCGTCATCTCTT^ 

TGCTTCTGCAGAGGGCAGATGCAAAGCGTTT AGCACATGGGGCTCCC ACATAATTGCTGTT 
GCTCTGTTTTTTGGGTCAGGGACATTCACCTAC 
CCATGGCAGATTTGCCTCAGTCTTTTACACCAATGTGGTTCCCATC 
ACAGTTTGAGGAATAAGGATGATAAACTTGCCCTGGGCAAAACCCTGAAGAGAGTGCT 

35 TCTAA (SEQ ID NO: 22) 



AOLFR12 sequences: 

MERNHNPDNCNVLNFFFADKKNKRRNFGQW 
LGLSSRPEDQKPLFAWLPIYLITVIGNLLniAmSDTRLQTPMYF 
40 NFLSETKTISYGECLTQMYFFLAFGNTDSYLLAAMAIDRYVAICN^ 
FCIPHFHSLLHILLTNQLIFCASNVra 

SYLRILITVLKIPSAAGKRKAFSTCGSHLTVVTIJFYGSISYVYF 
MLNPFrY'SLRNKDMKQGLAKIJvlHRMKCQ (SEQ ID NO: 23) 

45 ATGGAAAGAAACCACAATCCAGATAATTGTAATGTTTTAA 

AGAATAAAAGGAGAAATTTTGGACAGATTGTATCAGATGTTGGAAGAATCTGTTACAGTG 
TTAGTTTATCTTTAGGTGAACCCACAACTATGGGAAGAAATAACCTAACAAGACCCTCTGA 
ATTCATCCTCCTTGGACTCTCCTCTCGACCT^ 

TCCCCATCTACCTTATCACAGTGATAGGAAACCTGCTTATCATCCTGGCCATCCGCTCAGA 
50 CACTCGTCTCCAGACGCCCATGTACTTCTTTCTAAGCATCCTGTCTTTTGTTG 

ATGTGACAGTCATTATCCCTAAGATGCTGGTGAACTTCTTATCAGAGACAAAGACCATCTC 
TTACGGTGAGTGTCTGACCCAGATGTACll^lU'Cl'l'AGCCTTTGGAAACACAGACAGTTAC 
CTGCTAGCAGCCATGGCCATTGACCGCTATGTGGCCATATGTAATCCCTTCCACTACATCA 
CCATTATGAGTCACAGATGCTGTGTCCTGCTTCrGGTTCT 
55 CACTCCCTCCTGCACATTCTTCTGACTAATCAGCTCATCITCTGTGCCT 
TCACTTTTTCTGCGATGATCAACCAGTGCTAAAATTGTCCTGTTCCT 
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AAATCACAGTAATGACAGAAGGCTTGGCTGTCATAATGACCCCGTTTTCATGCATCATCAT 
CTCTTATTTAAGAATCCTCATCACTGTTCT 
GCATTTTCTACCTGTGGCTCTCATCTCACAGTGGTGA 
TGTCTATTTTCAGCCCCTGTCCAAC^^ 
5 ACCGTACTGACTCCTATGCTAAATCCATTTATCTATAGTCTGAGGAACAAAGACATGAAGC 
AGGGTTTGGCAAAGTTGATGCACAGGATGAAATGTCAGTAA (SEQ ID NO: 24) 



AOLFR13 sequences: 

MDQKNGSSFTGFILLGFSDKPQLELVLFVVLLIFYIFrLLGNKTII^ 
1 0 SFLDLCYTTGIWQLLVNLRGADKSIS 
HYTVAfiVlHPCLYVLMASTSW 
MNESELFFVSVIILLWVALIIFSYSQIV^ 

LQPGNNYSQDQGKXISLFYTIITPMINPLIYTLRNK^ (SEQ ID NO: 

25) 

15 

ATGGATCAGAAuAAATGGAAGTTCTTTCACTGGATTTATCCTACTGGGTTTCT 
CTCAGCTGGAGCTAGTCCTCTTTGTGGTTcTTTTC 
AACAAAACCATCATTGTATTATCTCACTTGGACCCACATCTTC^ 
CTTCTCCAACCTAAGCTTTTC^ 
1 20 TTAATCTCAGGGGAGCAGACAAATCAATCTCCTATGGTGGTTGTGTAGTTCAGCTGTACAT 
CTCTCTAGGCTTGGGATCTACAGAATGCGTTCTCTTAGGAGTGATGGCATTTGACCGCT 
GCAGCTGTTTGCAGGCCCCTCCACTACACAGTAGTCATGCACCCnTGTCTGTATGTGCTGA 
TGGCTTCTACTTCATGGGTCATTGGTTTTGCCAACTCCCTATTGCAGACGGTGCT 
CTTTTAACACTTTGTGGAAGAAATAA^ 
25 CAAGCTTGCCTGTGTTGACACTACTATGAATGAATCTGAACT 

TTCTTCITGTACCTGTTGCATTAATCATATTCTCCTATAGTCAGATTGTCAGGGCAGTCGTG 
AGGATAAAGTCAGCAACAGGGCAGAGAAAAGTGTTTGGGACATGTGGCTCCCACCTCACA 
GTGGTTTCCCTGTTCTACGGCACAGCTATCTATGCTtACCTCCAGCCCGGCAACAACTACTC 
TCAGGATCAGGGCAAGKTCATCTCTCTCTTCTACACCATCATTACACCCATGATCAACCCC 
30 CTCATATATACACTGAGGAACAAGGATGTGAAAGGAGCACTTAAGAAGGTGCTCTGGAAG 
AACTACGACTCCAGATGA(SEQ ID NO: 26) 



AOLFR14 sequences: 

MAEPLLLSPSCFASSQSLSSRMNSENLTRAAVAPAEFVI^LGITNRWDLRV 
3 5 LGNMGMALLIRMDARLHTPMYFFLAN^ 

VFAGLADTECCLLAAMAYDRYVAIRNPLLYTTAMSQRLCLALL 
RIJSFCRSRIGQ^SFFCDIPPLLAISCSDTSLOT 
GSRRAASTGGSHLTAVAMMYGTLIFMYLRPSSSYAL 
VKEALRQTWSRFHCPGQGSQ (SEQ ED NO: 27) 

40 

ATGGCCTTGCCATTGCTCnTATCTCCCTCCTGCTTTGCCTCTTCT 
GATGAACTCAGAGAACCTCACCCGGGCCGCGGTTGCCCCTGCTGAATTCGTCCTCCT 
ATCACAAATCGCTGGGACCTGCGTGTGGCCCTC 
« TGAGCCTGCTGGGAAACATGGGCATGGCGCTGCTGATCCGCATGGATGCCCGGCTCCACA 
45 CACCTATGTACTTCTTCCTGGCCAACCTCT 

GGCCCCAAGATGCTAGTGGACCTGCTGCTGCCCCGAGCCACCATCCCTTACACAGCCTGTG 
CCCTCCAGATGTTTGTCTTTGCAGGTCTGGCTG 

GGCCTATGACCGCTACGTGGCCATCAGAAACCCACTTCTCTATACAACAGCTATGTCGCAG 
CGTCTATGCCTGGCCTTGCTGGGAGCATCAGGCCTGGGTGGGGCAGTGAGTGCCTTTGTTC 

50 ACACAACCCTCACCTTCCGCCTGAGC^ 

CGATATCCCTCCACTGCTGGCCATCTCGTGCAGTGACACCAGTCTCAATGAACTCCTTCTCT 
TCGCCATCTGTGGCTTCATCCAGACAGCCACGGTGTTAGCTATCACGGTGTCTTATGGCTT 
CATCGCTGGGGCTGTGATCCACATGCGCTCGGTCGAGGGCAGTCGGCGAGCAGCCTCCAC 
CGGTGGTTCCCACCTCACAGCCGTGGCCATGATGTACGGGACACTCATTTTCATGTACCTG 

55 CGCCCCAGCTCCAGCTATGCCCTGGACACTGACAAGATGGCCTCTGTGTTCTATACCCTGG 
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TCATCCCGTCTCTCAACCCACTCATCTACAGCCTCCGCAATAAGGAGGTCAAGGAGGCCCT 
CAGGCAGACCTGGAGCCGATTCCACTGTCCAGGGCAGGGGTCCCAGTGA (SEQ ID NO: 28) 



AOLFR15 sequences: 

5 MREK^QSSTLEFILLGVTG 
LVDIFFSSVTIPKMIJtf*^ 
YTTIMSPRSCIWLIAGSWVIGNANALPHTIX^ 
KMMYLGVGIFSWLLCIIVSYmWSTVFQWSTKGVLKAFSTCG 

PLTNYSLKDAVITVMYTAVTPMLNPFIYSIJWMDMK^^ (SEQ ID NO: 29) 

10 

ATGAGGGAAAATAACCAGTCCTCTACACTGGAATTCA 
AGGAACAGGAAGATTTCTTCTACATCCTCTTCCTGTTCATTTACCC 
AACCTGCTCATTGTCCTAGCCATTTGCTCTGATGTTCGCCTTCACAACCCCA^ 
CCTTGCCAACCTCTCCTTGGTTGACATCTTCTTCTCAT 

1 5 CCAACCATCTCTTGGGCAGCAAATCCATCTCnTTTGGGGGATGCCTAACGCAGATGTAT^ 
CATGATAGCCTTGGGTAACACAGACAGCTATATTTTGGCTGCAATGGCATATGATCGAGCT 
GTGGCCATCAGCCACCCACTTCACTACACAACAATTATGAGTCCACGGTCTTGTATCTGGC 
TTATTGCTGGGTCITGGGTGATTGGAAATGCCAATGCCCTCCCCCACACTCTGCT 
TAGTCTGTCCTTCTGTGGCAACCAGGAAGTGGCCAACrTCJrACTGTGA 

20 CTGAAGTTATCCTGTTCTGACATCC^CTTTCATGTGAAGATGATGTACCTAGGGGTTGGCA 
TTTTCTCTGTGCCATTACTATGCATCATT 
AGGTTCCTTCCACCAAGGGCGTGCTCAAGGCCTTCT 

TGTCTCTTTGTATTATGGTACAGTCATGGGCACGTATTTCCGCCCTTTGACCAAI^ 
TAAAAGACGCAGTGATCACTGTAATGTACACGGCAGTGACCCCAATGTTAAATCCTTTCAT 
25 CTACAGTCTGAGAAATCGGGACATGAAGGCTGCCCTGCGGAAACTCITCAACAAGAG 
CTCCTCGTAA (SEQ ID NO: 30) 

AOLFR16 sequences: 

MRRNCTLVTEFILLGLTSRRELQILLFTL^^ 
30 LSFVDLCFSSNVTPKMLEIFLSEKKSISYP^ 

YGSRMSKSVCSI^ITVPYVYGALTGLMETMWTYNLAFCGPNE 
KELSMFIVAGWNLSFSLFECISYLYTFPAILM 

PPSKESVEQGKMVAVFYTTVIPMLNLIIYSLRN^ (SEQ ID NO: 31) 



35 ATGAGAAGAAACTGCACGTTGGTGACTGAGTTCATTCTCCTGGGACTGACCAGTCGCCGG 
GAATTACAAATTCTCCTCITCACGCTGTTTCTGGCCATTT 
ACCTTGGCATGATTGTCCTCATCCAGGCCAACGCCT^ 

CTGAGCCACITATCCTTCGTGGATCTGTGCITCTCTTCCAATGTG GATG CTGG 

AGATTTTCCTTTCAGAGAAGAAAAGCATTTCCT 

40 TTTATCGCCTTGGTCCATGTTGAGATCTACATCCTGGCTGTGATGGCCTTTGACCGGTACAT 
GGCCATCTGCAACCCTCTGCTTTATGGCAGCAGAATGTCCAAGAGTGTGTGCTCCTTCCT 
ATCACGGTGCCTTATGTGTATGGAGCGCTCACTGGCCTGATGGAGACCATGTGGACCTACA 
ACCTAGCCTTCrGTGGCCCCAATGAAATTAATCACTTCTACTGTGCGGACCCAC 
, TAAGCTGGCTTGTTCTGACACCTACAACAAGGAGTTGTCAATGTTTATTGTGGCT 

45 AACCTTTCTTTTTCTCTCITCATCA 

AAGATTCGCTCTACAGAGGGCAGGCAAAAAGCTTTTTCTACCT 
CTGTCACTATATTCTATGCAACCCTTTTCITCATGTATCTCAGACCCCCCT 
GTTGAACAGGGTAAAATGGTAGCTGTATTTTATACCACAGTAATCCCTATGCTGA^ 
TAATTTATAGCCTTAGAAATAAAAATGTAAAAGAAGCATTAATCAAAGAGCT 

50 AGATATACTTTTCTTAA (SEQ ID NO: 32) 



AOLFR17 sequences: 

MLNFTDVTEFILLGLTSRREWQVIJFFnFLV^ 
FVDVWFSSNVTPKMLENIJSDKKTITYAGCLVQCFF 
55 YGSKMSRVVCIEI.ITFPYIYGFLTSLAATLWTYGLYFCGKIE 
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YTMIILAGINFTYSLT\aiISYm 

ESVEQGKMVAWYTTVIPMLNPMIYSLRNKDVKXA (SEQ ID NO: 33) 



ATGCTCAATTTCACCGATGTGACAGAGTTCATTCTTTTGGGGCTAACGAGCCGTCGAGAAT 
5 GGCAAGTTCTCTTCITCATCATCTTTC 

GGCATGATGGTGTTAATCAAGGTCAGTCCTCAGCTT^ 
GTCACTTGTCATTTGTTGATGTGTGGTTTTCTTCCAATGTCACCCCT 
CTGTTTTCAGATAAAAAAACAATTACT^ 
TGCTCITGTCCATGTGGAAATTTTTATTCTTGCTGCGA 
1 0 TTGGGAATCCTCTGCITTATGGCAGTAAAA 

TTTCCCITACATTTATGGTTTTCrGACGAGTCT 

ACTTCTGTGGAAAAATTGAGATCAACCATTTCTACTGTGCAGATCCACCT 
GGCCTGTGCCGGGACCTTTGTAAAAGAATAT^ 

ACATATTCCCTGACTGTAATTATCATCTCTTACTTATTCATCCTCATTGCCATT 
15 GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 
CATTATATTCTATGGTACTCTGATCTTCATGTATCTCAGACGTCCCACAGAGGAGTCTGTG 
G AGCAGGGG AAG ATG GTG GCTGTGTTCTATACCACAGTG ATCCCCATGTTG AATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAj\A^ 
GTTAA (SEQ ED NO: 34) 

20 

AOLFR18 sequences: 

MSNTNGSAITEFILLGLTDCPELQSLLFV^^ 
NLAFVDLCYTSNATPQMSTNIVSEKTISFAGCFT^ 
LRYSVKTSRRVCICLATFPYVYGFSDGLFQAIL^ 
25 EHAMFISAGFT^SSSLTIVEVSYAFILAAILRIK^ 

RPPTDKTVEESKIIAWYTFVSPVLNPLIYSLR>TKDVKQALKm^ (SEQ ID NO: 35) 



ATGTCCAACACAAATGGCAGTGCAATCACAGAATTCATTTTACITGGGCTCAC^ 
CGGAACTCCAGTCTCTGCTTTTTGTGCTGTTTCTGGTTGTTTACCTGG 
30 AACCTGGGCATGATAATGTTAATGAGACTGGACTCTCGCCTTCACACGCCCATGTACTTCT 
TCCTCACTAACTTAGCCTTTGTGGATTTGTGCTATACATCAAATGCAA 
GACTAATATCGTATCTGAGAAGACCATTTCC^^ 

TCATTGCCCTTCTACTCACTGAGTTTTACATGCTGGCAGCAATGGCCTATGACCGCT 
GGCCATATATGACCCTCTGCGCTACAGTGTGAAAACGTCCAGGAGAGTTTGCATCTGCTTG 

35 GCCACATTTCCCTATGTCTATGGCTTCTCAGATGGACTCTTCCAGGCCATCCTGACCTTCCG 
CCTGACCTTCTGTAGATCCAATGTCATCAACCACrTCTACTGTGCTGACC 
AGCITTCTTGTTCTGATACTTATGTCAAAGAGCATGCCATGT^ 
CTCTCCAGCTCCCTCACCATCGTCTTGGTGTCCTATGCCTTCATTCTTGCT 
GATCAAATCAGCAGAGGGAAGGCACAAGGCATTCTCCACCTGTGGTTCCCATATGATGGC 

40 TGTCACCCTGTTTTATGGGACTCTCTTTTGCAT 

GTTGAGGAATCTAAAATAATAGCTGTCTTTTACACCTTTGTGAGTCC 
TGATCTACAGTCTGAGGAATAAAGATGTGAAGCAGGCCTTGAAGAATGTCCTGAGATGA 
(SEQ ID NO: 36) 

45 AOLFR19 sequences: 

METKNYSSSTSGFILLGLSSNPKLQKPLFAIFLIMYLLTAVGN^ 
SFMDICFTTVIVPKMLVNFLSETKIISYVGCLIQMYFFMAFGNro 
YDVVMKPWHCLLMLLGSCSISHLHSLFRVLLMSRLS^ 
MVVMTETLAVTVTPFLCTIFSYLQnVT 
50 PLSMYSVMKGRVATVMYTWTPMLNPFIYSLRNKDMKJR.GL (SEQ ID NO: 37) 



ATGGAGACAAAGAATTATAGCAGCAGCACCTCAGGCTTCATCCTCCTGGGCCTCTCTTCCA 
ACCCTAAGCTGCAGAAACCTCTCTTTGCCATCTTCCT 

GGGAATGTGCTCATCATCCTGGCCATCTACTCTGACCCCAGGCTCCACACCCCTATGTACT 
55 TTTTTCTCAGCAACTrGTCTITCATC 

CTGGTGAATTTTCTATCAGAGACAAAGATTATCTCTTATGTGGGCTGC 
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ACITCTTCATGGCATTTGGGAACACTGA 

GCTGGTGGCCATCTGCAACCCCinrACACTATGATGTGGTTATGAAACCATGG 
CTCATGCTATTGGGTTCTTGCAGCATCTCCCACCTACATTCCCTGTTCCGCCT 
GTCTCGCTTGTCTTTCTGTGCCTCTCACATCATTAAG 
5 TGCTAAAGCTCTCCTGCTCTGACACATCCTCCAGCCAGATGGTGGTGATGACTGAGACC^ 
AGCTGTCATTGTGACCCCCTTCCTGTGTACCATCTTCTCCTACCTGCAAATCATCGTG^ 
TGCTCAGAATCCCCTCTGCAGCCGGGAAGTG 

CACTGTAGTGGTCCTGTTCTATGGGAGTGTCATCTATGTCTATTTTAGGCCT 
ACTCAGTGATGAAGGGCCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGA 
1 0 ACCCTTTCATCTACAGCCTGAGGAACAAAGATATGAAAAGGGGTTTGAAGAAAT^ 
ACAGAATTTACTCATAG (SEQ ID NO: 38) 



AOLFR20 sequences: 

MVEENHTMKNEFILTGFTOHPEIJCTLLFVWFAJYLI 
1 5 LALVDSCCACAITPKMLENFFSEGKMSLYECAVQF 

LQYHIMMSKJCLCIQMTTGAFIAGNLHSMIHVGLWRLW 
INELVLFIFSGSVQVFTIGS\^ISYLY1LLTIFRMKSKJEGRA^ 

NLLEEGGNTOPAAILFTIVVPLLNPFI^^ (SEQ ID NO: 39) 

20 ATGGTTGAAGAAAATCATACCATGAAAAATGAGTTTATCCTCACAGGATTTACAGATCACC 
CTGAGCTGAAGACTCTGCTGTTTGTGGTGTTCTTTGCCATCTATCTGATCACCGTGGTGGG 
GAATATTAGTTTGGTGGCACTGATATTTACACACTGTCGGCTTCACACACCAATGTACATC 
TTTCTGGGAAATCTGGCTCTTGTGGATTCTTC 

AGAGAACTTCTTTTCTGAGGGCAAAAGGATTTCCCTCTATGAATGTGCAG 

25 TTTCnrTTGCACTGTGGAAACTGCAGACTGC 

ATGTGGCCATCTGCAACCCACTGCAGTACCACATCATGATGTCCAAGAAACTCTGCATTCA 
GATGACCACAGGCGCCTTCATAGCTGGAAATCTGCATTCCATGATTCATGTAGGGCTTGTA 
TTTAGGTTAGTTTTCTGTGGATTGAATCACATCAACCACTTTTACTGTG 
GTATAGACTCTCCTGTGTTGACCCITTCATCAA 

30 CAGTTCAAGTCTTTACCATAGGTAGTGTCTTAATATCITATCTCTATATT 
TTCAGAATGAAATCCAAGGAGGGAAGGGCCAAAGCCITTTCTACITGTGC 
CATCAGTTTCATTATTCTATGGATCTATTTTTTTCCTATACATTAG^ 
GAAGGAGGTAATGATATACCAGCTGCTATTTTATTTACAATAGTAGTTCCCTTACTA 
CTTTCATTTATAGTCTGAGAAACAAGGAAGT^ 

3 5 AATAAAATCTCAAGGAAGTGTGAACAAATG A (SEQ ID NO: 40) 



AOLFR21 sequences: 
MEPRKNVTDFVTLGFTQNPKEQKV^ 

TFmilYSSSISPRLISDLFFGNNSISFQSFMAQLFIEHLFGGSEWLLLVMATO 
40 IMRQWVCVLLLVVSWVGGFLQSWQLSIIYGLPFCGPNVIDOT 
_^ANGGLSCIW 

TFSIDKSVSVFYTVITPMLNPLIYTLRNSEMTSAMKKL (SEQ ID NO: 4 1) 



, ATGGAGCCAAGGAAAAATGTGACTGACnTTGTCCTCTTGGGCTTCACACAGAATCCAA^ 
45 GAGCAGAAAGTACTTTTTGTTATGTTCTTGCTCTTCTACATTT^ 

GCTCATTGTAGTGACCGTAACTGTCAGTGAGACCCTGGGCTCACCAATGTCCTTCTTTCTT 
GCTGGCTTAACATTTATAGATATCATTTATC 

CTTGTTCTTTGGGAATAATTCCATATCCTTCCAATCTTTCATGGCCCAGCT 
ACC1 TTI 1GGTGGGTCAGAGGTCTTTCTCCTGTTGGTGATGGCCTATGACCGCTATGTGGC 
50 CATCTGTAAGCCCTTGCATTATTTGGTTATCATGAGACAATGGGTGTGTGTTTTGCTG 
GTAGTGTCCTX3GGTTGGAGGATTTCTG 

TCCCATTCTGTGGCCCCAATGTCATTGATCATTTTTTCTGTGACATGTATCCCrr^ 
CTGGCCTGCACTGACACCCATGTTATTGGCCTCTTAGTGGTGGCCAATGGAGGACTGTCTT 
GCACTATTGCGTTTCTGCTCTTACTCATCTCTTATGGTGTCATCCTGCACTCTCT 
55 CTTAGTCAGAAAGGGAGGCAAAAAGCCCACTCAACCTGCAG 

TCITCTTCTTTGTTCCTTGTATTTTTATGTGTGCTA GA CCTGCTA GGA CCTTCTCCATTGAC 
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AAATCAGTGAGTGTGTTTTATACAGTCATAACCCCAATGCTGAACCCCTTAATCTACACTC 
TGAGAAATTCTGAGATGACAAGTGCTATGAAGAAGCTTTAG (SEQ ID NO: 42) 



AOLFR22 sequences: 

5 MRXXNNXTEFVLL^^ 

LSFIDAAYSTTISPKLIVGLFCDKKTISFQGCMG 

HYLTIM^QVCFLLLVXXM^ 

GLTVVVNSGMCMVIFNLm 

VSNFPTDKFMTWYTIITHMLSPLIYTLRN^ (SEQ ID NO: 

10 43) 



ATGAGACANNhWAACAATATNACAGAATTT 

TGNNNAAAGCATTATTTGTCATGTTT^ 

GCTCATTGTNGTGGATATTATTGCCAGCCCIT^ 
1 5 CCTGCCTGTCATTTATAGATGCTGCATATTCCACTACCATTTCT 

TTATTCTGTGATAAAAAGACTATTTCCTTCCAAGGTTGCATGGGCCAGCTATT^ 

ATTTCrTTGGTGGGGCTGAGGTCTTCCT^ 

CATCTGTAAGCCACTGCACTATTTGACCATCA 

ThWTNNCCATGATTGGAGGTTTTGTACATTCTGCGTT^ 
20 TTCTGTGGTCCCWATGTCATTGTTCATTTCAGTTGTGACATGCACCCATTACT 

ATGCACTGACACCTACTTTATAGGCCTCACTGTTC 

GTCATTTTCAACCTTCTGTTAATCT^ 

TCAGGAAAAGAGGGGTAAAGCCTTGTCTACCTGCAGCTCCGGCAGTACCGTTGTTGTCCTC 
TTTTTTGTACCCTGTATTTTC^^ 
25 CATGACTGTGTTTTATACCATTATCACACAGATGCTGAGTCCTTTAATATATACG 
AATTCAGAGATGAGAAATGCTATAGAAAAACTCTTGGGT 
TAGGAGGAGTGTCCGTCCTCATGTAG (SEQ ID NO: 44) 



AOLFR23 sequences: 
30 MAKNNLTRVTEFILMGFMDHPKXEIPLFLWLSFYLVTLLGNVGM 
HLSLLDACYTSVITPQILATLATGKT^ 

LLYTVAMNPRLCWSLVVGAYVCGVSGAJLRTTCTFTLSFCKD 
NIEF/IIFFGNFVILANASVILISYLLnKmKVXSSGGRAKTFSTCASffl 

GSGKSLEEDKWSWYTVVIPMLNPLr^SLRNKDVKDAFRK (SEQ ID NO: 45) 

35 

ATGGCCAAGAATAATCTCACCAGAGTAACCGAATTCATTCTCATGGGCTTTATGGACCACC 
CCAAATTGGAGATTCCCCTCTTTCTGGTGTTTCTGAGTTTCTACCTA 

AATGTGGGGATGATTATGTTAATCCAAGTAGATGTCAAACTCTACACCCCAATGTACITCT 
TCCTGAGCCACCTCTCCCTGCTGGATGCCTGTTACACCTCAGTCATCACCCCTCAGATCCTA 

40 GCCACATTGGCCACAGGCAAAACGGTCATGTCCTACGGCCACTGTGCTGCCCAGTTCTTTT 
TATTCACCATCTGTGCAGGCACAGAGTGCTTTCTGCTGGCAGTGATGGCCTATGATCGCTA 
TGCTGCCATTCGCAACCCACTGCTCTATACCGTGGCCATGAATCCCAGGCTCTGCTGGAGC 
CTGGTGGTAGGAGCCTATGTCTGTGGGGTGTCAGGAGCCATCCTGCGTACCACTTGCACCT 
* TCACCCTCTCCTTCTGTAAGGACAATCAAATAAACrrCTTCT^ 

45 CTGAAGCTTGCCTGCAGTGACACAGCAAACATCGAGATTGTCATC 

TTGTGATTTTGGCCAATGCCTCCGTCATCCTGATTTCCTATCTGCTCATCATCAAG 
TTGAAAGTGAAGTCTTCAGGTGGCAGGGCCAAGACTTTCTCCACATGTGCCTCTCACATCA 
CTGCTGTGGCCCTTTTCTTTGGAGCCCTTATCTTCATGTATCTGCAAAG 
TCTCTGGAGGAAGACAAAGTCGTGTCTGTCTTCTATACAGTGGTCATCCCCATGCTGAACC 

50 CTCTGATCTACAGCTTAAGAAACAAAGATGTAAAAGACGC^^ 
GACTCCAGGTGTCCCTGAGCATGTAG (SEQ ID NO: 46) 



AOLFR25 sequences: 

METGNLTWVSDFWLGLSQTRELQRFLFLMFLFVYITTV^ 
55 LAVLDLCTSSVTAPKMLVDLLSEKXTISYQGCMGQIFFFHFLGGAMWF 
RYVTVMNTQLWVGLWATWVGGFVH^ 
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SLLEFLKlSNSGLLDVVWFFLLIJvlSYL^ 

ARPFTPFPMDKLVSIGHTVMTPMLNPMIYTIJRNQDM (SEQ ID NO: 47) 

ATGGAAACAGGGAACCTCACGTGGGTATCAGACTTTGTCTTCCTGGGGCTCTCGCAGACTC 
5 GGGAGCTCCAGCGTTTCCTGTTTCTAATGTTCCTGTTTGTCT 
AACATCCITATCATCATCACAGTGACCT^ 

GCTCCGAAACCTGGCTGTCCTAGACCTCTGTTTCTCTTCAGTCACT 

TGGACCTCCTCTCTGAGAAGAAAACCAT^ 

CTTCCACTTTTTGGGAGGTGCCATGGT 
10 TTGCCATCTCCCGGCCCCTCCGCTATGTCACCGTCATGAACACTCAGCTCTGGGTGGGGCT 

GGTGGTAGCCACCTGGGTGGGAGGCTTTGTCCACTCTATTGTCCAGCTGGCTCT 

CCACTGCCCTTCTGTGGCCCCAACATTTTGGATAACITCT 

GAGACTTGCCTGCACTGACACCTCACrGCT 

CTGGATGTCGTCTGGTTCTTCCTCCTCCTG 
15 GTCACATCCAGGGGAGGCAAGAAGGAAGGCAGCTTCCACCTGCACCACCCACATCATCGT 

GGTTTCCATGAT(^CGTTCCAAGCATTTACCTCTATGCCCGGCCCTT 

TGGACAAGCTTGTGTCCATCGGCCACACAGTCATGACCCCCATGCTCAACCCCATGATCTA 
TACCCTGAGGAACCAGGACATGCAGGCAGCAGTGAGAAGATTAGGGAGACACCGGCTGGT 
TTGA (SEQ ID NO: 48) 

20 

AOLFR26 sequences: 

MAAKNSSVTEFILEGLTHQPGLRIPIJFL^ 
LIDFCFSTnTPKMLMSFVSRK^SFTGCMTQl^FFCFFW 
VTMSCQVCLLLLLGAYGMGFAGAMAHTGSIMNLTFCADN^ 
25 ELX^IWAVDVGMPIVTVFISYALIL^SIUINSS 

LSILPLEQGKVSSLFYTIIWVLNPLIYSLRNKDVKVALRRTLGRKIFS (SEQ ID NO: 49) 



ATGGCAGCCAAAAACTCTTCTGTGACAGAGTTTATCCTCGAAGGCTTAACCCACCAGCCGG 
GACTGCGGATCCCCCTCTTCTTC 
30 CCTGGGCITGATAACCCTGATTGGGCTGAA 

TTTTTAACCTCTCTTTAATAGATTTCTGTTTCT 

AGTTTTGTCTCAAGGAAGAACATCATTTCCITCACAGGGTGTATGACT 
CTGCTTCITTGTCGTCTCTGAGTCCTTCATC 
CCATCTGTAACCCACTGTTGTACACAGTCACC^ 
35 TTGGGTGCCTATGGGATGGGGTTTGCTGGGGCCATGGCCCACACAGGAAGCATAATGAAC 
CTGACCTTCTGTGCTGACAACCITGTCAATCATTTCATGTG 
GCTCTCCTGCAACAGCTCIT^^ 

GTTGGAATGCCCATTGTCACTGTCTTTATTTCTTATGCCCT 

CAACAGTTCTACAGAAGGCAGGTCCAAAGCCTTTAGTACTTGCAGTTCCCACATA^ 
40 GTTTCTCTTTTCITTGGTTCTGGTC 

GAGCAAGGGAAAGTGTCCTCCCTGTTCTATACCATAATAGTCCCCGTGTTAAACCCATTAA . 
TCTATAGCTTGAGGAACAAGGATGTCAAAGTTGCCCrGAGGAGAACITTGG 
TCTTTTCTTAA (SEQ ID NO: 50) 

45 AOLFR27 sequences: 

MPSQNYSnSEFNLFGFSAJPQHLLPILFLLYLLMFLFTLLGNLLIMATIW 

SVSEILFTVAITPRMLADLLSTHHSITFVACANQMFFSFMFGFra 

YNVLMSPRDCAHLVACTWAGGSVMGMMVTT^ 

SSVIMGVMLVCVTALIGCLFLni£ 
50 LJCPKGLHSMYSDALMATTYTVFITFL^ (SEQ ID NO: 

51) 



ATGCCTAGTCAGAACTATAGCATCATATCTGAATTTAACCTCTTTG 
CCAGCACCTCCTGCCCATCTTGTTCCTGCTGTACCTCCTGATGTTCCTGTTCACATTGCT 
55 GCAACCTTCTCATCATGGCCACA^ 

CTTCTTGTGCACCCTCTCCGTCTCTGAGATTCTGTTCACTGTTGCCATCA 
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TGGCTGATCTGCITTCCACCCATCATTCCATCACCTTTGTGGCTT 
TTCTCCTTCATGTTTGGCTTCACTCACTCCTTCCTTCTCCTGGTCATGGGCTATG 
TGTGGCCATCTGCCACCCACTGCGTTACAATGTGCTCATGAGCCCCCGTGACTGTGCCCAT 
CTTGTGGCCTGTACCTGGGCTGGTGGCTCAGTCATGGGGATGATGGTGACAACGATAGTTT 
5 TCCACCTCACTTTCTGTGGGTCTAATGTGATCCACCATTTTTTCT 

TGAAGTTGGCCTGTGAAAACAAGACATCATCTGTCATCATGGGTGTGATGCTGGTGTGTGT 
CACAGCCCTGATAGGCTGTTTATTCCTCATCATC 

TCTTGAGGATTCCCTCTGCCGAAGGCCGGCACAAGACATTTTCTACGTGTGTATCCCACCT 
CACTGTGGTGGTCACGCACTATAGTTTTGCCTCCTTTATCTACCT 
1 0 ATTCTATGTACAGTGACGCCITGATGGCCACCACCT 
CCAATCATTTTCAGCCTAAGGAACAAGGAGCT^ 
GAAAATTCTGTCCTCCAAGTTCCTGA (SEQ ED NO: 52) 



AOLFR28 sequences: 

1 5 MPNFTDVTEFTLLGLTCRQELQ 

ADVCFSSNVTPKMLENLLSETKTISYVGCL^ 

YGSKMSRTVC\nRLISVXYXYGFSVSLICTLWTYGLYFCGNFEINHFY 
ITMIVlAGENnFTYSLSVVLISYTLrVV^ 

RPTEESVEQGKMVAWYTTVIPMLNPMIYSLRNK^ (SEQ ID NO: 53) 

i 20 

ATGCCTAATTTCACGGATGTGACAGAATTTACTCTCCTGGGGCTGACCTGTCGTCAGG 
TACAGGTTCTCTTTTTTGTGGTGTTCCTAGCGGTTTACATGATCACTCTG 
GGTATGATCATTTTGATTAGCATCAGTCCTC^ 
TCATCTGTCTTTTGCGGACGTGTGCTTCTCCT 

25 TATTATCAGAGACAAAAACCATTTC^ 

TGCCGTTGTCCACGTGGAGGTCTATATCCTGGCTGTGATGGCCTTTGACAGGTACATGGCC 
GGCTGCAANCCTCTGCTTTATGGCAGTAAAATGTCTAGGACTGTGTGTGTTCGGCT 
CTGTGNNNTATGNNTATGGATTCTCTGTCAGCCTAATATGCACACTATGGACTTATGGCT^ 
ATACTTCTGTGGAAACTTTGAAATCAATCACITCTATTGTGCAGATCCCCCT 

30 TTGCCTGTGGGAGAGTGCACATCAAAGAAATCACAATGATTGTTATTGCTGGAATTAACTT 
CACATATTCCCTCTCGGTGGTCCTCATCTCCTACACTCTCATTGTAGTAGCTGTGCT 
TGCGCTCrGCCGATGGCAGGAGGAAGGCGTTCTCCACCTGTGGGTCCCACTTGACGGCTGT 
TTCTATGTTTTATGGGACCCCCATCTTCATGTATCTCAGGAGACCCACTGAGGAATCCGTA 
GAGCAGGGCAAAATGGTGGCTGTGTTTTACACCACAGTAATTCCTATGTTGAATCCCATGA 

35 TCTACAGTCTGAGAAATAAGGATGTAAAAGAAGCAGTCAACAAAGCAATCACCAAGACAT 
ATGTGAGGCAGTAA (SEQ ID NO: 54) 



AOLFR29 sequences: 
MMSFAPNASHSPWLLLGFSRAM 
40 GLS\ODMGLSTVTLPQLLAHLVSHYPTff^ 

PLHYALVMNHQRCACLLALSWVVSILHTMLRVGLVLPLCWTGDAGGNVNLPOT 
ASCSDmSNELAIFFEGGFLMLGPCALAO^^ 
YGTIICVYFQPPFQNSQYQDMVASVMYTAITPL^ 
(SEQ ID NO: 55) 

45 5 

ATGATGAGCTTTGCCCCTAATGCTTCACACT^ 
AGCTAACATCTCCTACACTCTCCTCTTCTTCCTGTTCCTGGCTA 

TGGGGAATGTGACACTGGTGCTGCTCATCTCCTGGGACTCCAGACTGCACTCACCCATGTA 
TTATCTGCITCGTGGCCTCTCTGTC 
50 TTGCTGGCCCATTTGGTCTCTCATTACCCAACCA 

CTTTTTCTTCTATGCATTTGGGGTTACAGATACACTTGTCATTGCT 

GCTATGTGGCCATCTGTGACCCCCTGCACTATGCTTTGGTAATGAATCACCAACGGTGTGC 
CTGCTTACTAGCCTTGAGCTGGGTGGTC^ 
GTCCTGCCTCTTTGCTGGACTGGGGATGCT 
55 TGACCACCGGCCACTTCTGCGAGCCTCTTGTTCT 
TTCTTTGAGGGTGGCTTCCITATC 
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AATTGGGGCCGCTATTCTACGTTTGCCTTCAGCTGCTGGTCGCCGCCGAGCAGTCT 
TGTGGATCCCACCTCACCATGGTTGGTTTCCT^ 

GCCTCCCTTCCAGAACTCTCAGTATCAGGACATGGTGGCTTCAGTAATGTATACTGCCATT 
ACACCITTGGCCAACCCATTTGTGTATAGCCTCCACAATAAGGATGTCAAG 
5 GCAGGCTGCTTGAATGGGTGAAGGTAGACCCCTGA (SEQ ED NO: 56) 



AOLFR30 sequences: 

MGFli>PMOTCRPPTQRRMAAGNHS 
LICO^SQmTPMYYFLSNI^DvlDLCTSSVlTPKML 
1 0 YMLTVMAYDRYVXXCHPLLYN1IMSHHTCLLLVA 

FCDILPLMKiSCSSTYDVEMTVFFSAGFMIVTSLTVLVS^ 
AAVGMFYGSTAPMYLKPSTISSLTQENVASWYTTVIPMLNPLIY 
LF (SEQ ID NO: 57) 

15 ATGGGGTTCTTGTCTCCCATGCATCCCTGCAGGCCTCCCACCCAGAGGAGAATGGCTGCAG 
GAAATCACTCTACAGTGACAGAGTTCATTCTCAAGGGTTTAACGAAGAGAGCAGACCT 
AGCTCCCCCTCITTCTCCTCITCCTCGGGATCTACTTGGT 

ATGATCACTCTAATTTGTCTGAACTCTCAGCTGCACACCCCCATGTACTACT^ 
TCTGTCACTCATGGATCTCTGCTACTCCTCCGTCATTACCCCT 

20 TGTCAGAGAAAAACATCAT.CTCCTACGCAGGGTGCATGTCACAGCTCT 

TTTTGTCATTGCTGAGTGTTACATGCTGACAGTGATGGCCTACGACCGCT 
TGCCACCCTITGCTTTACAACATCATTATGTCTCATCACACCrGCCTGCT 
GGTCTACGCCATCGGACTCATTGGCTCCACAATAGAAACrGGCCTCATGTTAAAACT 
TATTGTGAGCACCTCATCAGTCACTACTTCTGTGACATCCTCCCTCTCATGAAGCTGTCCT 

25 CTCTAGCACCTATGATGTTGAGATGACAGTCITCTTT^ 

ACGAGCTTAACAGTTCTTGTTTCTTACACCTTCATTCTCT 

CACAGAGGGGAGATCCAj^GCCTTCAGCACCTGCAGCTCCCACCTTGCAGCCGTGGGAAT 
GTTCTATGGATCAACTGCATTCATGTACTTAAAACCCTCCACAATCAGTTCCTTGA 
GAGAATGTGGCCTCTGTGTTCTACACCACGGTAATCCCCATGTTGAATCCCCTAATCTACA 
30 GCCTGAGGAACAAGGAAGTAAAGGCTGCCGTGCAGAAAACGCT^ 
GA (SEQ ID NO: 58) 



AOLFR31 sequences: 

MGTGNDTTVVEFTLLGLSEDTTVCAILFLWLGIYW 
35 AFVDIGYSSSVTPVMmSFLRKETSLPVAGCVAQLCSWTFGTAECFLLAAMAYDRYV 
LLYSTmSPGVCIlLVGMSYLGGCVNAWTFIGCl.LRLSFCGPNKVNOT 
TFEHPAISSGSIIVATVCVMISYIYILITIL 

KSSYSTDQNKWSVFYTVVIPMLW^ (SEQ ID NO: 59) 

40 ATGGGGACTGGAAATGACACCACTGTGGTAGAGTTTACT 
CTACAGTTTGTGCTATTTTATTTCTTGTGTTTCT 

AATATCAGCATAATTGTATTGATCAGAAGAAGTCATCATCTTCATACACCCATGTACATTT 

TCCTCTGCCATTTGGCCTTTGT^ 
< ATGAGCTTCCTAAGGAAAGAAACCTCTCTCCCTG 
45 CTGTAGTGACGTTTGGTACGGCCGAGTGCTTCCTGCTGGCTGCCATGGCCTATGATCGCT 

TGTGGCCATCTGCTCACCCCTGCTCTACTCrACCTGCATGTCCCCTGGAGT 

TAGTGGGCATGTCCTACCTGGGTGGATGTGTGAATG 

AAGACTGTCCTTCTGTGGGCCAAATAAAGTCAATCACTTTTTCT 

TGAAGCTTGCTITGTTCCCATGATTTTACTTTTGAAATA^ 
50 ATCATTGTGGCCACTGTGTGTGTCATAGCCATATCCTACATCTATATCCTCATCACCATCCT 

GAAGATGCACTCCACCAAGGGCCGCCACAAGGCCTTCTCCACCTGCACCTCCCACCTCACT 

GCAGTCACTCTGTTCTATGGGACCATTAC 

AACTGACCAGAACAAGGTGGTGTCTGTGTTCTACACCGTGGTGATTCCCATGTTGAACCCC 
CTGATCTACAGCCTCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTAGAATA 
5 5 AAAATATTTTCTTGA (SEQ ID NO: 60) 
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AOLFR32 sequences: 
MNSLKDGNHTALTGFILLGLTO 
AYSSSVTPNMLVNFLVERNTVSYLGC 
MSTQVSVQLLLVVYIAGFLIAVSYTTC^ 
5 SSGSirNTVTVCVIAVCYiyiLITlLKMRSTEGHHKAF 

DQNKWS VLYTVVIPMLNPLIYSLRNKEIKGALJCRELVR^ (SEQ ID 

NO: 61) 

ATGAATTCCCTGAAGGACGGGAATCACACCGCTCTGACGGGGTTCATCCTATTGGGCTTAA 
1 0 CAGATGATCCAATCCTTCGAGTCATCCTCTTCATGATCATCCTATCTGGTAATCTCAGCATA 
ATTATTCTTATCAGAATTTCTTCT 
GGCTTTTGCTGACATGGCCTATTCATCTT^ 

TGGAGAGAAATACAGTCTCCTACCTTGGATGTGCCATCCAGCTTGGTTCAGCGGCTTTCTT 
TGCAACAGTCGAATGCGTCCITCTGGCTGCCATGGCCTATGACCGCITTGTGGCAAT^ 
1 5 AGTCCACTGCTTTATTCAACCAAAATGTCCACACAAGTCAGTGTCCAGCTACTCTTAGTAG 
TTTACATAGCTGGTTTTCTCATTGCTGTCTCCTATACT 
GTGGACCAAATCAAGTCAATCATTTTTTCTGTGATTTCGCTCCC 
TCTGATATCAGTGTCTCCACAGTTGTTCTCTCATTTTCTTCT 

TGTGTGTGTCATAGCCGTCTGCTACATCTATATCCTCATCACCATCCTGAAGATGCGCTCCA 
20 CTGAGGGGCACCACAAGGCCTTCTCCACCTGCACTTCCCACCTCACTGTGGTTACCCTGTT 
CTATGGGACCATTACCTTCATTTATGTGATGCCCAATTTTAGCTACTCAACT 
AAGGTGGTGTCTGTGTTGTACACAGTGGTGATTCCCATGTTGAACCCCCTGATCTACAGCC 
TCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTGTTAGAAAAATACTTTCTC 
ATGATGCTTGTTATTTTAGTAGAACITCAAATAATGATATTACATAG (SEQ ID NO: 62) 

25 

AOLFR34 sequences: 

MLEGVEHLLLLLLLTDVNSKELQSGNQTC^ 
LIILTVLVDIRLHRPMCLFLCH^^ 

ECFLYTLMAYDRFLAICKPLHYATIMTHRVCNSLALGTWLGGTIHSLFQTSFW 
30 DYIFCDn^AMLRLACADTAINELVTFADJGFLALTCFMLILTSYGYIV 
CAAHLTVVIVYYVPCTFIYLRPCSQEPLDGWA\^ 
HKEVQPH (SEQ ID NO: 63) 

ATGTTAGAGGGTGTTGAGCATCTCCTTCTG 

3 5 AACTGCAAAGTGGAAACCAGACTTCTGTGTCTCACTTCATTTTGGTC 
ACCACAGCTGGGAGCGCCACTCTrCTTAGCTTTCCTTGTCATCTATCT 
GAAATGGGCTCATCATCCTCACTGTCTTAGTGGACATeCGGCTCCATCGTCCCATGTGCTT 
GTTCCTGTGTCACCTCTCCTTCTTGGACATGACCATTTCITGTGCTATT 
TGGCTGGCTTTCTCrTC 

40 TCTTTCCATTTCCTGGGCTGTACT^ 

CCTTGCCATTTGTAAGCCCTTACACTATGCTACCATCATGACCCACAGAGTCTGTAACTCCC 

TGGCTTTAGGCACCTGGCTGGGAGGGACTATCCATTC^ 

CCGGCTGCCCTTCTGTGGCCCCAATCGGGTCGACTACATCTTCTGTGACATTCCTGCCATGC 
TGCGTCTAGCCTGCGCCGATACGGCCATCAACGAGCTGGTC^ 
45 * CCTGGCCCTCACCTGCTTCATGCTCATCCTCACTTCCT 

TGCGAATTCCGTCAGCAGATGGGCGCCGCAATGCCTTCTCCACTTGTGCTGCCCACCTCAC 
TGTTGTCATTGTTTACTATGTGCCCTGCAC 

CCCTGGATGGGGTGGTAGCTGTCTTTTACACTGTCATCACTCCCTTGCTTAACTCC 
TACACACTGTGCAACAAAGAAATGAAGGCAGCATTACAGAGGCTAGGGGGCCACAAGGAA 
50 GTGCAGCCTCACTGA (SEQ ID NO: 64) 



AOLFR35 sequences: 
MEPLMITEVSEFFTJCGFSGYPALEHLL^ 

NLSTLDICYTPTFWLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAITAYDRYLMCQPL 
55 RY1IVI.MSHRLCVLLMGAAWVLCLLKSVTEMVISMRL 

SVSEDFLI^GSILLI^WLAFICLSYLLriATILRWSAARCCKAFSTCL 
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LKPKSKEAJUSDEVFTVLYAMVTTMLNPT^ (SEQ ID NO: 

65) 



ATGGAGCCGCTCAACAGAACAGAGGTGTCCGAGTTCITTCTGAAAGGATT^ 
5 CAGCCCTGGAGCATCTGCTCTTCCCTCTGTG 

GAACACAGCCATCATGGCGGTGAGCGTGCTAGATATCCACCTGCACACGCCCGTGTACTTC 
TTCCTGGGCAACCTCTCT^CCCTGGACATCTGCTA 

GGTCCACCTCCTGTCATCCCGGAAGACCATCTCCTTrGCTGTCTGTGCCATCCAGATGTGTC 
TGAGCCTGTCCACGGGCTCCACGGAGTGCCTGCTACTGGCCATCACGGCCTATGACCGCTA 

1 0 CCTGGCCATCTGCCAGCCACTCAGGTACCACGTGCTCATGAGCCACCGGCTCTGCGTGCTG 
CTGATGGGAGCTGCCTGGGTCCTCTGCCTCCTCAAGTCGGTGACTGAGATGGTCATCTCCA 
TGAGGCTGCCCnTCTGTGGCCACCACGTGGTCAGTCACTTCACCTGCAAGATCCTGGCAGT 
GCTGAAGCTGGCATGCGGCAACACGTCGGTCAGCGAAGACTTCCTGCTGGCGGGCTCCAT 
CCTGCTGCTGCCTGTACCCCTGGCATTCATCTGCCT^ 

15 TCCTGAGGGTGCCCTCGGCCGCCAGGTGCTGCAAAGCCTTCTCCACCTGCTTGGCACACCT 
GGCTGTAGTGCTGCTTTTCTACGGCACCATC 

GAAGCCCACATCTCTGATGAGGTCTTCACAGTCCTCTATGCCATGGTCACGACCATGCTGA 
ACCCCACCATCTACAGCCTGAGGAACAAGGAGGTGAAGGAGGCCGCCAGGAAGGTGTGGG 
GCAGGAGTCGGGCCTCCAGGTGA (SEQ ID NO: 66) 

20 

AOLFR36 sequences: 
MYLVTVLRNLLSILAVSSDSHPHTPM 
CLTQMSFLVLFACIVDMFLTV^ 
WIVLQFTFITCNVEISNFVCEPSQLLK^ 
25 SSDGKYKAFSACGCHLAWCLFYGTGIGVYLTSAVA^^ 

LRMU3IQSALWVCm:TVESHDLFHPFSCWEKGQPHSIPTSANPAP (SEQ ID NO: 67) 



ATGTATCTGGTCACGGTGCTGAGGAACCTGCTCAGCATCCTGGCTGTCAGCTCTGACTCCC 
ACCCCCACACACCCATGTACITCITCCTCTCCAACCTGTGCTGGGCT 
30 TTGGCCACGGTTCCCAAAATGATTGTGGACATGGGGTCGCATAGCAAAGTCATCrCTTATG 
GGGGCTGCCTGACACAGATGTCITTCTTC 
GACTGTGATGGCTTATGACTGCTTTC 
GTGAATCCTCACCTCTGTGTCTTCTTC^ 

CAGCTGCACAGTTGGATTGTGTTACAATTCACCTTCTTCAAGAATGTG 
3 5 TTGTCTGTGAGCCATCTCAAC^CTCAAGCTTGCCTCTTATGACAGCGTCATCAA 
TTCATATATTTTGATAATACTATGTTTGGTTTTCI^ 
TATAAAATTGTCCCCTCCATT^ 

CAGCCTGTGGCTGTCACCTGGCAGTTGTTTGCTTATTTTATGGAACAGGCAT^ 
CCTGACITCAGCTGTGGCACCACCCCTCAGGAATGGTATGGTGGCGTCAGTGATGTACGCT 
40 GTGGTCACCeCCATGCrGAACCCTTTCATCTACAGCCTGAGAAACAGGGACATTCAAAGTG 
CCCTGTGGAGGGTGTGCAACAAAACAGTCGAATCTCATGATCTGTTCCATCCIT^ 
TGTGGTTGAGAAAGGGCAACCACATTCAATCCCTACATCTGCAAATCCTGCCCCTTA 
(SEQ ID NO: 68) 

45 AOLFR37 sequences: 

MEKANETSPVMGFVLLRLSAHPELEKTFF\^^ 
NLSFLDICFTTSSVPLVLDSFLTPQETISFSACAVQN^^ 
LRYSVIMSKAAYMPMAASSWAIGGAASWOT 
INVISMEVTNVIFLGWVLFlSFSYWnTTILR^ 
50 KPKJSKDSMGADKEDl^DKLIPLFYGVVTPMLNPIIYSLRN^ (SEQ ID 

NO: 69) 



ATGGAAAAAGCCAATGAGACCTCCCCTGTGATGGGGTTCGTTCTCCTGAGGCTCTCJrGCCC 
ACCCAGAGCTGGAAAAGACATTCTTCGTGCTCATCCTGCTGATGTACCTCGTGATCCT 
55 GGGCAATGGGGTCCTCATCCTGGTGACCATCCTTGACTCCCGCCTGCACACGCCCATGTAC 
TTCTTCCTAGGGAACCTCTCCTTCCTGGACATCTGCTTCACT 
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CCTGGACAGCITTTTGACTCCCCAGGAAACCATCTCCTTCTCAGCCT 

GCACTCTCCTTTGCCATGGCAGGAACAGAGTGCTTGCTCCTGAGCATGATGGCATTTGATC 
GCTATGTGGCCATCTGCAACCCCCTTAGGTACTCCGTGATCATGAGCAAGGCTGCCTACAT 
GCCCATGGCTGCCAGCTCCTGGGCTATTGGTGGTGCTGCTTCCGTGGTACACACATCCTTG 
5 GCAATTCAGCTGCCCirCTGTGGAGACAATGTCATCAACCACTTCACCT 

CTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATGTGATCAGCATGGAGGTGACG 
TGTGATCTTCCTAGGAGTCCCGGTTCTC 

CCATCCrGAGGATCCCCTCAGCTGAGGGGAGGAAAAAGGTCTTCTCCACCTGCTCT 
CCTCACCGTGGTGATCGTCTTCTACGGGACCITATTCTrCATGTATG 
1 0 AAGGACTCCATGGGAGCAGACAAAGAGGATCTTTCAGACAAACTCATCCCCCTTTTCT 

GGGTGGTGACCCCGATGCTCAACCCCATCATCTATAGCCTGAGGAACAAGGATGTGAAGG 
CTGCTGTGAGGAGACTGCTGAGACCAAAAGGCTTCACTCAGTGA (SEQ ID NO: 70) 



AOLFR38 sequences: 

1 5 MYLVTVIJRNLLIILAVS^ 

LTQMSFF\O.FACIEDMLLTVMAYDRWAICHPLHYPV^ 

IVLQFTFFKNVEISNFVCDPSQLLNL^ 

SDRKSKAFSTCGSHLAWCIJFYGTGIGVYL^^ 

NRDIQSALWRLRSRTVESHDLLSQDLLHPFSCVGEKGQPH (SEQ ID NO: 71) 

20 

ATGTACCTGGTCACGGTGCTGAGGAACCTGCTCATC 
ACCTCCACACCCCCATGTGCTTCTTCCTCTCCAACCTGTGCTGGGCT 

TCGGCCATGGTTCCCAAGATGATTGTGGACATGCAGTCGCATAGCAGAGTCATCTCTTATG 
CGGGCTGCCTGACACAGATGTCTTTCTTTGTCCTTTTTGCATGTATA 
25 ACAGTGATGGCCTATGACCGATTTGTGGCCATCTGTCACCCCCTGCACTACCCAGTCATCA 
TGAATCCTCACCTTGGTGTCTTCI^^ 

CAGCTGCACAGTTGGATTGTGTTACAATTCACCTTCn"CAAGAATG 
TTGTCTGTGACCCATCTCAACTTCTCAACCTTGCCTGTTCT 
TTCATATATTTAGATAGTATTATGTTTC 
30 GCTAACAATGTCCCCTCCATTCTAAGAATTTCATCATCAGATAGGAAGTCTAAAGCCTTCT 
CCACCTGTGGCTCTCACCTGGCAGTTGTTTGCTTATTTTATGG^ 

CCTGACTTCAGCTGTGTCACCACCCCCCAGGAATGGTGTGGTGGCATCAGTGATGTACGCT 
GTGGTCACCCCCATGCTGAACCCTTTC^^ 

CCCTGTGGAGGCTGCGCAGCAGAACAGTCGAATCTCATGATCTGTTATCTCAAGATCTGCT 
35 CCATCCTTTTTCTTGTGTGGGTGAGAAAGGTCAACCACATTAA (SEQ ID NO: 72) 



AOLFR39 sequences: 

MGVKNHSTVTEFLLSGLTEQAELQLPLFCLFLGrYTVTVVGNL 
LSFLDFCYSSVITPKMLSGFLCRDRSISYSGC^^ 
40 LYRVIMSPRVCSLLVAAWSVGFrDAVfflGGCILRLSFCGSNin^ 

LIFVIGGFNMVATSLTinSYAFILTSILRIHSKKGRCKAFSTCSSHLTAVLM^ 
SSSLTQEKVSSWYTTVILMLNPLIYSLRNNEVRNALMKLLRRKISLS (SEQ ID NO: 73) 



, ATGGGTGTAAAAAACCATTCCACAGTGACTGAGTTTCTTCTTTCAGGATTAACT 
45 CAGAGCTTCAGCTGCCCCTCITCTGCCTCTTCTTAG 
AAACCTCAGCATGATCTCAATTATTAGGCT^ 
TTCCTGAGTAGTTTGTCTTTTTTAGATTTCTGCTATT 

ATCAGGGTTTTTATGCAGAGATAGATCCATCTCCTATTCTGGATGCATGATTCAGCT 
TTTTCTGTGTTTGTGTTATTTCTGAATGCTACATGCTG 
50 GTGGCCATCTGCAGCCCACTGCTCTACAGGGTCATCATGTCCCCTAGGGTCTGTTCTCTGC 
TGGTGGCTGCTGTCTTCTCAG 

CAGGTTGTCITTCTGTGGATCAAACATCATTAAACATTATT^ 
TTAAACTCTCCTGCTCCAGCACTTATATTGATGAGCTT^ 

AACATGGTGGCCACAAGCCTAACAATCATTATTTCATATGCTTTTATCCTCACCAGC^ 
55 GCGCATCCACTCTAAAAAGGGCAGGTGCAAAGCGTT^ 

GCrGTTCTTATGTTTTATGGGTCTCTGATGTCCATGTATCTCAAACCT 
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ACTCACCCAGGAGAAAGTATCCTCAGTATTTTATA 

TTGATATATAGTCTGAGGAACAATGAAGTAAGAAATGCTCTGATGAAACTT^ 
AAAATATCTTTATCTCCAGGATAA (SEQ ID NO: 74) 



5 AOLFR40 sequences: 

MSNATIXTAinLTGLPHAPGLJDAPLFGIFLVVYVLTV^ 
FTOMWFSTVTVPKMmTLVSPSGRTISFH^ 
RYTNMMTGRSCALI^TC 
ANEMVIFVNiGLVASGCFVOJVI^WSrV^ 
1 0 RPGSRDALHGVVAVFVTTLTPLFNPV^^ (SEQ ID NO: 

75) 



ATGTCCAACGCCACCCTACTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCCCCTCTTTGGAATCTTCCTGGTGGTTTACGTGCTC 
15 CCTCATCCTGCTGGTGATCAGGGTGGATTCrCACCTCCACACCCCCATGTACTACTTC 

CCAACCTGTCCTTCATTGACATGTGGTTCrCCACTGTCACGGTGCCCAAAATGCTGATGAC 
CTTGGTGTCCCCAAGCGGCAGGACTATCTCCTTCC^ 

TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCrATGATC 
GGCCATCAGTTACCCGCTCAGGTACACCAACATGATGACTGGGCGCTCGTGTGCCCTCCTG 

20 GCCACCGGCACTTGGCTCAGTGGCTCTCTGCACTCTGCTGTCCAGACCATATTGACTTTC^ 
ATTTGCCCTACTGTGGACCCAACCAGATCCAGCACTACTTCTGTGACGCACCGCCCATCCT 
GAAACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCTTTGTGAATATTGGGCTA 
GTGGCCTCGGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCT 
GCGGATCCGCACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGTATC 

25 GTGGTCCTTTGCTTCTTTGGCCCTGGTCIIUICATTTACCT 
CTTGCATGGGGTTGTGGCCGTTTTCTACACCACGCT^ 

ACACCCTGAGAAACAAGGAGGTAAAGAAAGCTCTGTTGAAGCTGAAAAATGGGTCAGTAT 
TTGCTCAGGGTGAATAG(SEQ ID NO: 76) 

30 AOLFR41 sequences: 

MNPENWTQVTSFVLLGFPSSHLIQFLWLGLlvrVTY^ 
FSFLELLLVTVVVTKMLVV1LTGD 
YETIMNGHVCSQLVIASWIAGFLWVLCPTVLMA 
LLKLVAFMLSTLX^LGSIALTSVSYACILATVXRA^ 
35 IRMSEAQSKLLNKGASVLSCITIPLLNPFOT^ 
(SEQ ID NO: 77) 



ATGAACCCTGAAAACTGGACTCAGGTAACAAGCT^ 

ACCTCATACAGTTCCrGGTGTTCCTGGGGTTAATGGTGACCTACATTGTAACAGCCACAGG 
40 CAAGCTGCTAATTATTGTGCTCAGCTGGATAGACCAACGCCTGCACATACAGATGTACTTC 
TTCCTGCGGAATTTCTCCTTCCTGGAGCTGTTGCTGGTAACT 

TGTCGTCATCCTCACGGGGGATCACACCATCTCATTTGTCAGCTGCATCATCCAGTCCTACC 
TCTACTTCITTCTAGGCACCACTGACTTCITCCT 
« CTGGCAATCTGCCGACCACTCCGCTATGAGACCCTGATGAATGGCCATGTCTGTTCCCAAC 
45 TAGTGCTGGCCTCCTGGCTAGCTGGATTCCTCTGGGTCCTTTGCCCCACTGTCCT 
AGCCTGCCTTTCTGTGGCCCCAATGGTATTGA 

CAGGCTTTCTTGTGGGGACACCCACCTGCTGAAACTGGTGGCTTTCATGCTCT 
GTGTTACTGGGCTCACTGGCTCTGACCTCAGTTTCCT 
CAGGGCCCCTACAGCTGCTGAGCGAAGGAAAGCGTTTTCCACTT^ 
50 GTGGTGGTCATCATCTATGGCAGTTCCATCTTTCTCTACATTCGTATGTCAGAGGCTCAGTC 
CAAACTGCTCAACAAAGGTGCCTCCGTCCTGAGCTGCATCATCACACCCCTCTTGAACCCA 
TTCATCTTCACTCTCCGCAATGACAAGGTGCAGCAAGCACTGAGAGAAGCCTTGGGGTGGC 
CCAGGCTCACTGCTGTGATGAAACTGAGGGTCACAAGTCAAAGGAAATGA (SEQ ID NO: 
78) 

55 
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AOLFR42 sequences: 

MNPA>JHSQVAGFVLLGLSQVW^ 

GNLSFLDFCYSSITAPRMLVDLLSGNPTISFGGC^^ 

HYTLIMNQWCALLMAASWVGGFfflSWQIALTIQLPFCGPDKIJDNFYCD 
5 LELLMVSNNGLVTLMCFLVLLGSYTALLVMLRSHSREGRSKALSTCASHIAW 
TRPFRTFPMDKAVSVLYTIVTPMLNPAIYT^ 
(SEQ ID NO: 79) 



ATGAATCCAGCAAATCATTCCCAGGTGGCAGGATTTGTTCTACTGGGGCTCTCTCAGGT^ 
1 0 GGGAGCTTCGGTTTGTTTTCTTCACTGTTTTCTCTGCT 

AACCTTCITATTGTGGTCATAGTGACCTCCGACCCACACCTGCACACAACCATGTA 
CTTGGGCAATCTTTCTTTCCTC 

TTGACTTGCTCTCAGGCAACCCTACCATTTCCTTTGGTGGATGCCT 

TTCCACTTCATTGGAGGCATCAAGATCTTCCTGCTGACTGTCATGGCGTATGACCGCTACA 

1 5 TTGCCATTTCCCAGCCCCTGCACTACACGCT 

ATGGCAGCCTCCTGGGTGGGGGGC^CATCCACTCCATAGTACAGATTGCATTGACTATCC 
AGCTGCCATTCTGTGGGCCTGACAAGCTGGACAACTTTTATTGTGATGTGCCT 
CAAATTGGCCTGCACAGATACCTTTGTCITAGAGCTTTTAATGGTGT 
GTGACCCTGATGTGTTTTCTGGTGCTTCTGGGATCGTACACAGCACTGCTAGTCATGCT 

20 GAAGCCACTCACGGGAGGGCCGCAGCAAGGCCCTGTCTACCTGTGCCTCTCACATTGCTGT 
GGTGACCTTAATCTTTGTGCCTTGCAT^ 

TGGACAAGGCCGTCTCTGTGCTATACACAATTGTCACCCCCATGCTGAATCCTGCCATCT 
TACCCTGAGAAACAAGGAAGTGATCATGGCCATGAAGAAGCTGTGGAGGAGGAAAAAGG 
ACCCTATTGGTCCCCTGGAGCACAGACCCTTACATTAG (SEQ ID NO: 80) 

25 

AOLFR43 sequences: 

MQKPQLLWIL\TSNGNLVHAAYFLLVGIPGLGPTIHFWLAFPLCFMYALATLG 
RRLHEPMYLFLAMLSTIDLVX.SSITMPKMASLFLMGIQEIEFOTCLA 
MAFDRFVAICHPLRHASVLTGCTVAKIGLSALTO 
30 DIMKLSCTDTRVNVWGLFHLSVMGVDSLFIGFSYILIL 

LWYWLIGLSVVHRLGGPTSLLHVVMANTYLLLPPVA^ 
(SEQ ID NO: 81) 



ATGCAGAAGCCCCAGCTCTTGGTCCCTATCATAGCCACTTCAAATGGAAATCTGGTC^^ 
35 CAGCATACTTCCTTTTGGTGGGTATCCCT 

TTCCCACTGTGTTTTATGTATGCCTTGGCCACCCTGGGTAACCTGACCATTGTCCT 

TCGTGTGGAGAGGCGACTGCATGAGCCCATQTACCTCnTCCTGGCCATGCTTTCCACTATT 

GACCTAGTCCTCTCCTCTATCACCATGCCCAAGATG 

GGAGATCGAGTTCAACATTTGCCTGGCCCAGATGTTCCTTATCCATGCTCTGTCAGCCGT^ 

40 GAGTCAGCTGTCCTGCTGGCCATGGCTTTTGACCGCITTGT^ 

GCCATGCTTCTGTGCTGACAGGGTGTACTGTGGCCAAGATTGGACTATCTGCCCTGACCAG 
GGGGTTTGTATTCTTCTTCCCACTGCCCTTCATCCTCAAGTGGTTGTCCT 
ATACTGTCACACACTCCTTCTGTCTGCACCAAGATATTATGAAGCTGTCCTGTACTGACA 
CAGGGTCAATGTGGTTTATGGACTCITCATCATCCTCTCAGTCATGGGTGTGGACTCTCT 

45 • TCATTGGCTTCTCATATATCCTCATCCTGTGGGCTGTTTTGGAGCTGTCCT 
GCACTCAAGGCTTTCAACACCTGCATCTCCCACCTCT 

CCTCATTGGGCTCTCGGTGGTGCATAGGCTGGGTGGTCCCACCTCCCTCCTCCATGTGGTT 
ATGGCTAATACCTACTTGCTGCTACCACCTGTAGTCAACCCCCTTGTCTA 
CCAAAGAGATCTGTTCAAGGGTCCTCTGTATGTTCTCACAAGGTGGCAAGTGA (SEQ ID 
50 NO: 82) 



AOLFR44 sequences: 

MSSOSTFTHATFVIJGIPGLEKAHFWVGFPLLSMYW 
MIAAIDLALSTSTMPKILALFWFDSREISFEACLTQMFFIHALS 
55 RHAAVLNNTVTAQIGIVAVVTlGSLFinFPLPLLIKIU^ 
NVVYGLTAILLVMGVDVMHSLSYFLI^ 
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WHItfGNSLHPIXOlVVMGDIYLL^ 
(SEQIDNO:83) 



ATGAGTTC<JTGCAACTTCACACATGCCACCTTTGTGClTATrGGTATCCCAGGATTAGAGA 
5 AAGCCCATTTCTGGGTTGGCTTCCCCCTCCT^ 

TGCATCGTGGTCTTCATCGTAAGGACGGAACGCAGCCTGCACGCTCCGATGTACCTCTTTC 

TCTGCATGCTTGCAGCCATTGACCTGGCCTTATCCACATCCACCATGCCTAAGATCCTTGCC 

CITTTCTGGTTTGATTCCCGAGAGATTAGCTTTGAGGCCT 

TCATGCCCTCTCAGCCATTGAATCCACCATCCTGCTGGCCATGGCCTTTGACCGTTATGTGG 
1 0 CCATCTGCCACCCACTGCGCCATGCTGCAGTGCTCAACAATACAGTAACAGCCCAGATTGG 
CATCGTGGCTGTGGTCCGCGGATCCCTCTTTTTTTTCCCACTGCCT 
TGGCCTTCTGCCACTCCAATGTCCTCTCGCACTCCTATTGTGTCCACC 
GTTGGCCTATGCAGACACTTTGCCCAATGTGGTAT^^ 

ATGGGCGTGGACGTAATGTrCATCTCCTTGTCCTATTTTCTGATAATACGAACGGTTCT 
1 5 AACTGCCTTCCAAGTCAGAGCGGGCCAAGGCCITTGGAACCTGTGTGTCA 
GGTACTCGCCTTCTATGTGCCACTTATTGGCCTCrCAGTGGTACACCGCT^ 
CTTCATCCCATTGTGCGTGTTGTCATGGGTGACATCTACCTGCTGCTGCCTCCT 
TCCCATCATCTATGGTGCCAAAACCAAACAGATCAGAACACGGGTGCTGGCTATGTTCAAG 
ATCAGCTGTGACAAGGACTTGCAGGCTGTGGGAGGCAAGTGA (SEQ ID NO: 84) 

20 

AOLFR45 sequences: 

MLPSMTSTHPAWLLVGIPGLEHLHAW1SIPFCFAYTLALLGNCT 
MLATIDLVl^STTLPKMLAIFWFRDQEINFFACLVQMFFLHSFSIM 
LHYTTVLTGSLITKIGMAAVAR^ 
25 SF>INIYGIAVAMFSVVLDLLFVILST 

SVMHRVARHAAPRVHILLAIFYLLFPPMVNPnYGVK (SEQ ID NO: 

85) 



TGGAAACAAGAGGTAATCTTTGCAGGTGGGATAGCACAGGTTGAACTCTAATCATATATA 
30 CTGTAGAAGGTATATATAGAAGGTGAAGAAGCCCTGTAAAAATTGACAAGGAGATTTCCA 
GGAGCCATGCTTCCCTCTAATATC 
TCCTGGTTTGGAACACCTGCATGCCTGGATCTCCATC 

CCCTGCTAGGCAACTGTACCCTTCTCrrTCATTATCCAGGCTGATGCAGCCCT 
ATGTACCTCTTTCTGGCCATGTTGGCAA^ 
35 CAAAATGCTTGCCATATTCTGGTTCAGGGA 
CAGATGTTCTTCCTTCACTCCTTCT^ 

TGACCGCTATGTGGCCATCTGCAAGCCATTGCACTACACGACGGTCCTGACTGGGTCCCTC 
ATCACCAAGATTGGCATGGCTGCTGTGGCCCGGGCTGTGACACTAATGACTCCACTCCCCT 
TCCTGCTCAGACGCTTCCACTACT^ 

40 CATGGCTGTGGTAAGGCTGGCGTGTGGGGACACTAG(^CAACAATATCTATGGCATTGCT 
GTGGCCATGTTTAGTGTGGTGTTGGACCTGCTCTTTGTTATCCTGTCrTATGT 
TCAGGCAGTTCTCCAG(m , GCCTCTCAGGAGGCCCGCTACAAAGCATTrGGGACATGTGTC 
TCTCACATAGGTGCCATCCTGTCCACCTACACTCCAGTAGTCATCTCTTCAGTCATGCACCG 
TGTAGCCCGCCATGCTGCCCCTCGTGTCCACATACTCCTTGCTATTTTCTATCTC 

45 * CACCCATGGTCAATCCTATCATATATGGAGTCAAGACCAAGCAGATTCGTGAGTATGTGCT 
CAGTCTATTCCAGAGAAAGAACATGTAGATGGATAGTTCTCll"rriUlATCCCACTTGCCA 
AGTAATGAGAATGCTGGATTGGGGTTGAGGGGAAAAATCTAAATAGGAAAATTGCAGAGT 
ATCTTTGACAATTCTCTAGTATGATAAGGAAAATGAGGTTTCATTCCT 
GTCAGGTCAAACCAGGAGTGCACCTATAGTCTGGTCTGATAGTAGAGGTTTGACCTTCCCA 

50 TTGTCATAGACTCATCACATGGCTAAGGAAGACAAACCTCTCAAAGTGGTATTGTAATCTG 
GGTGAAAGACAGTAGGACCTTTATTGGCTGAGATTGGCCCAAACAGCTGAGTC (SEQ ID 
NO: 86) 



AOLFR46 sequences: 

55 MhnKHCGWHMIHTWLNrREDDDSDFKhOTG 
SRLDOO.YMASPNNDSTAPVSEFLUCFPOT 
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LHQPLYYLLSLLSLLDIVLCLTXW 

YDRWAICHPLRYPSI1TDQFVARAVWVL\IWAFVSLPVPM 
KLSCDDITFNQLYQFVAGWTLLGSDLILIVISYSFILKVVLRIKAEGAVAKALST^ 
TVLLVLVITNLARKRIPPDWILLNILH^ (SEQ ID NO: 

5 87) , 

ATGAATATAAAACATTGTGGCTGGCATATGATACATACTTGGTTAAATATAAGGGAGGAT 

GATGACAGTGATTTTAAAAACITTATTGGACAGAtACAGGGCCT 

CTACTACGTCTAGAATGTACTTTTTATGTTTCTGTACTTCTCT 
1 0 TGGGTCTCCAGATTGATCANGAAACTTTACATGGCATCTCCCAACAATGACTCCACTGCCC 

CAGTCTCTGAATTCCTCCTCATCTGCTTCCCCAACITCCAGAGCTGGCAGCACT 

CTGCCCCTCAGCCITCTCTTCCTCCTGGCCATGGGAGCTAACACCACCCTCCTG 

CCAGCTGGAGGCCTCTCTGCACCAGCCCCTGTACTACCTGCTCAGCCTCCTCTCCCTGCT 

ACATCGTGCTCTGCCTCACCGTCATCCCCAAGGTCCTGGCCATCTTCTGGTTTGACCTCAGG 
1 5 TCGATCAGCTTCCCAGCCTGCTTCCTCCAGATC 

GTCCTGCACGTTCATGGTCATGGCCTATGACCGTTATGTGGCCATCTGCCATCCATTGAGA 

TACCCGTCTATCATCACTGACCAGTTTGTGGCTAGGGCCGTGGTCTTTGTTATAGCCCGGA 

ATGCCITTGTTTCTCTTCCTGTTCCCATGCITr 

ATAATCAAGAACTGCATCTGCAGTAAC^ 
20 CTTTCAATCAGCTCTACCAGTTTGTGGCAGGCT 

ATTGTTATCTCCTATTCITTTATATTGAAAGTTGTGCTTAGGATC^ 

GGCCAAGGCCTTGAGCACGTGTGGTTCCCACTTCATC 

TGCTGGTTCTGGTCATCACTAACCTGGCCAGGAAGAGAATTCCTCCAGATGTCCCCATCCT 
GCTCAACATCCTGCACCACCTCATTCCCC^ 
25 ACCAAGGAGATCAAGCAGGGAATCCAAAACCTGCTGAAGAGGTTGTAA (SEQ ID NO: 88) 



AOLFR47 sequences: 

MSASNITLTHPTAFLLVGIPGLEHLHIWISIPFCLAYTLALLGNCrLLLnQ 
MLAAIDLVLSSSALPKMLAIFWFRDR^ 
30 PLHYTKVLTGSLITKJGMAAVARAVTLMTPLPFLLRCFHYCRGPVLAHCYCE 
TSFNNTYGIAVAMFIVVLDLLLVILSYIFILQAVLLLASQEARYK^ 

SVMHRVARHAAPHVHILLANFYLLFPPMVNPl^ (SEQ ID NO: 

89) 



3 5 ATGTCAGCCTCC AATATCACCTTAACACATCCAACTGCCTTCTTGTTGGTGGGGATTCCAG 
GCCTGGAACACCTGCACATCTGGATCTCCATCeCITTCTGCTTAGCATATACACT 
CrTGGAAACTGCACTCTCCTTCTCATCATCCAGGCTGATGCAGCCCT 
ACCTCTTTCTGGCCATGTTGGCAGCCATCGACCT 
ATGCTTGCCATATTCTGGTTCAGGGATCGGGAGATAAACTTCTT^ 

40 TGTTCTTCCTTCACTCCITCTCCATCATGGAGTCAGCAGTGCTGCTGGCC 

CGCTATGTGGCTATCTGCAAGCCACTGCACTACACCAAGGTCCTGACTGGGTCCCTCATC 
CCAAGATTGGCATGGCTGCTGTGGCCCGGGCTGTGACACT 

GCTGAGATGTTTCCACTACTGCCGAGGCCCAGTGATCGCTCACTGCTACTGTGAACACATG 
GCTGTGGTGAGGCTGGCGTGTGGGGACACTAGCTTCAACAATATCTATGGCATCGCTGTGG 
45 • CCATGTTTATTGTGGTGTTGGACCTGCTCCTTGTTATCCT 

GCAGTTCTACTGCTTGCCTCTCAGGAGGCCCGCTACAAGGCATTTGGGACATGTGTCT 

ATATAGGTGCCATCTTAGCCTTCTACACAACTGTGGTCATCTCTTCAGTCATGCACCGTGTA 

GCCCGCCATGCTGCCCCTCATGTCCACATC^ 

CATGGTCAATCCCATAATCTATGGTGTCAAGACCAAGCAAATCCGTGAGAGCATCTTGGGA 
50 GTATTCCCAAGAAAGGATATGTAG (SEQ ID NO: 90) 



AOLFR48 sequences: 

MMVDPNGNESSATYFILIGLPGLEEAQFWLAFPLCSLYLIAVLGNLTn 
CMLSGIDILISTSSMPKMLAIFWFNSTTIQFDACLLQMFAIHSLSGMESW 
55 PLRHATVLTLPRVTKIGVAAVVRGAAIMA^ 

RVNVVYGLIVnSAIGLDSLLISFSYLLILKT\TLGLTREAQAK^ 
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VHRFSKRIUDSPLPVILANIYL^ (SEQ ID NO: 

91) 

ATGATGGTGGATCCCAATGGCAATGAATCCAGTGCTACATACITCATCCTAATAGGCCTCC 
5 CTGGTTTAGAAGAGGCTCAGTTCTGGTTGGCCTTCCCATTGTGCTCCCT 

GTGCTAGGTAACTTGACAATCATCTACATTGTGCGGACTGAGCACAGCCTGCATGAGCCCA 
TGTATATAlTlUJ-riGCATGCTTTCAGGCATTGACATCCTCATCTCCACCTCATCCATGCCC 
AAAATGCTGGCCATCTTCTGGTTCAATTCCACTACCATCCAGTTTGATGCTTGTCr^ 
GATGTTTGCCATCCACTCCTTATCTGGCATGGA^^ 

10 GACCGCTATGTGGCCATCTGTCACCCACTGCGCCATGCCAC^GTACTTACGTTGCCTCGTG 
TCACCAAAATTGGTGTGGCTGCTGTGGTGCGGGGGGCTGCACTGATGGCACCCCTTCCTGT 
CTTCATCAAGCAGCTGCCCTTCTGCCGCTCCAATATCCTTTCCCATTCCTACT 
AAGATGTCATGAAGCTGGCCTGTGATGATATCCGGGTCAATGTCGTCTATGGCCTTATCGT 
CATCATCTCCGCCATTGGCCTGGACTCACITCTCATCTC 

1 5 AGACTGTGTTGGGCTTGACACGTGAAGCCCAGGCCAAGGCATTTGGCACTTGCGTCTCTCA 
TGTGTGTGCTGTGTTCATATTCTATGTACCTTTCATTGGATTGTCCATGGTGCATCGCTTTA 
GCAAGCGGCGTGACTCTCCGCTGCCCGTCATCTTGGCCAATATCTATCTGCTGGTTCCTCCT 
GTGCTCAACCCAATTGTCTATGGAGTGAAGACAAAGGAGATTCGACAGCGCATCCTTCGA 
CITTTCCATGTGGCCACACACGCTTCAGAGCCCTAG (SEQ ID NO: 92) 

20 

AOLFR49 sequences: 

MLTFHNVCSWSSFWLTGIPGLES 
LCMLAAIDLVI£TSTn > KLLGff^ 
NPLRHSMVLTYTVVGRLGLVSLLRGVL^ 
25 GD SRVNNVYGLSIGFLVLILDS VAIAA S YVMlPRAVMGlJ^TPEAKLKTLGTCASHLCAILn^YVP 
lAVSSLIHRFGQCWPPVHTLLANFYLLIPPILNPIVTAV^ (SEQ ID 

NO: 93) 



ATGCTCACTTTTCATAATGTCT 
3 0 GCTGGAGTCCCTACACGTCTGGCTCTCCATCCCCTTTGGCTCCATGTACCTGGTGGCTGTG 
GTGGGGAATGTGACCATCCTGGCTGTGG 

TACTTTTTCTTGTGCATGTTGGCTGCCATTGACCTGGTTCTGTCTAC^ 
ACITCTGGGAATCTTCTGGTTCGGTGCre^ 

ATGTTCCTTATCCACTGCTTTGCCACTGTTGAGTCAGGCATCITCCITGCCAT 
35 TCGCTACGTGGCCATCTGCAACCCACTACGTCATAGCATGGTGCTCACTTATACAGTGGTG 
GGTCGTTTGGGGCTTGTTTCTCTCCTCCGGGGTGTTCT 

GATCCGCCTGCGGCTGCCCCTTTATAAAACCCATGTTATCTCCCACTCCTACTGTGAGCAC 
ATGGCTGTAGTTGCCTTGACATGTGGCGACAGCAGGGTCAATAATGTCTATGGGCTGAGC 
ATCGGCITTCTGGTGTTGATCCTGGACTGAGTGGCT 
40 CAGGGCCGTGATGGGGTTAGCCACTCCTGAGGCTAGGCTTAAAACCCTGGGGACATGCGC 
TTCTCACCTCTGTGCCATCCTGATCITTTATGT^ 

ATTTGGTCAGTGTGTGCCTCCTCCAGTCCACACTCTGCTGGCCAACITCTATCT 
CTCCAATCCTCAATCCCATTGTCTATGCTGTTCGCACCAAGCAGATCCGAGAGAGCCTTCT 
CCAAATACCAAGGATAGAAATGAAGATTAGATGA (SEQ ID NO: 94) 

AOUFR50 sequences: 

MNLDSFFSFLLKSLIMAl^NSSWRIJPQPSFFLVGIPGLEESQHW 
WMDPSLHQSMYLFI^MLAAIDLVV^ 
GVLVAMALDRYVA1CHPLHHSTILHP 
50 CEHMAVVKI^CSETTVNRAYGLTVALLVVGLDVLM 
CGSHVCVILVFYIPGMFSFLTHRFGHHW 
(SEQ ID NO: 95) 

ATGAATTTGGATTCTTTTTTCTCTTTCCTCCT 
5 5 CAGCTGGAGGCTACCCCAGCCTTCTTTTTTCCTGGTAGGAATTCCGGGTTTAGAG 
C^GGACTGGATCGCACTGCCCCTGGGCATCCTTTAC 
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CCATTCTCTTCATCATCTGGATGGACCCATC 
ATGCTAGCTGCCATCGACCTGGTTGTGGCCTCCTCCACTGCAC 

TCCTGGTTCGTGCCCAAGAGATTGGTTACACTGTCTGCCTGATCCAGATGTTCTTCACCCAT 
GCATTCTCCTCCATGGAGTCAGGGGTACTTGTGGCCATGGCTCTGGATCGCTATGTAGCCA 
5 TTTGTCACCCCTTGCACCATTCCACAATCCTGCATCCAGGGGTCATAGGGCACATCGGAAT 
GGTGGTGCTGGTGCGGGGATTACTACTCCTCATCCCCTTC 

ATCTTCTGCCAAGCCACCATCATAGGCCATGCCTATTGTGAACATATGGCTGTTGTGAAAC 
TTGCCTGCTCAGAAACCACAGTCAATCGAGCTTATGGGCTC^ 

TGGGCTGGATGTCCTGGCCATTGGTGTTTCCTATGCCCACATTCTCCAGGCAGTGCTGAAG 
1 0 GTACCAGGAAATGAGGCCCGACTTAAGGCCTTTAGCACATGTGGCTCTCATGTTTGTGTCA 
TCCTGGTCTTCTATATCCCGGGAATGTTGTCCTTCCTCACTCACCGCTT^ 
CCCCATCACGTCCATGTTCITCTGGCCATACTGTATCGCCTTC 
TCTTGTCTATAGGGTGAAGACCCAGAAGATCCACCAGTGA (SEQ ID NO: 96) 



15 AOLFR51 sequences: 

MCQQILRDCILLIHHLCINRKKVSLVMLGPAYNHTMETPASFLLVGI^ 
YnALLGNTnVTAIWMDSTRH^^ 

MFFVHIATAVETGLLLTMAFDRYVAICKPLHYKJULTP 
HLPFCGSNVVVHSYCEHIALARLACADPW 
20 KTAQLKALSTCGSHVGVMALYYLPGMASIYAAW 

GMRTKQLRERIWSYLMHVLFDHSNLGS (SEQ ID NO: 97) 

ATGTGTCAACAAATCTTACGGGATTGCATTCTTCTCATACATCATTTGTGCAT^ 
AAAAAGTCTCACTTGTGATGCTGGGTCCAGCTTATAACCACACAATGGAAACCCCTGCCTC 

25 CTTCCTCCTTGTGGGTATCCC 

GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACTCGGCATGAGCCCATGTATTGCITTCTGTGTGTTCTGGCTGCTGTGGACA 
TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCTTCTGCTCAGGAGACAGCTCAATCAG 
CTTTAGTGCTTGTTTCACTCAGAT^ 

30 CTGCTGCTGACCATGGCTTTTGACCGCTATGTAG 

GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATGACCATCAGAGCTATCAT 
AGCCATAACTCCACTGAGTTGGATGGTGAGTCATCTACCTTTCTGTGGCTCCAATGTGGTT 
GTCCACTCCTACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCTACAGTCTGATTGGTTCCrCTCTTATGGTGGGCTCTGATGTGGCCTTCATT 

35 GCCTCCTATATCTTAATTCTCAAGGCAGTATTTGGTCTCTCCT 

AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATG 
GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 
TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 
CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATGCATGTCCTCTTTGACCATTCCAAC 

40 CTGGGTTCATGA (SEQ ID NO: 98) 



AOLFR52 sequences: 

MLGPAYNHTMETPASFLLVGIPGLQSSHL^ 
CFLCVLAAVDIVMASSVWKMVSIFCSGD 
45 * AICKPLHYKWLTPQVMLGMSMAVT^ 

LACADPWSSLYSLIGSSLMVGSDVAFIAASYILILRAWDL^ 
YLPGMASIYAAWLGQDIWLHTQVLLADLYVOT 
SNLGS (SEQ ID NO: 99) 

50 ATGCTGGGTCCAGCTTACAACCACACAATGGAAACCCCTGCCTCCTTCCTCCT^ 

TCCCAGGACTGCAATCTTCACATCITTGGCTGGCTATCTCACTGAGTGCCATGTACATCAC 

AGCCCTGTTAGGAAACACCCTCATCGTGACTGCAATCTGGATGGATTCCACTCGGCATGAG 

CCCATGTATTGCTTTCTGTGTGTTCT 

ACCCAAGATGGTGAGCATCTTCrGCrCGGGAGACAGCTCCATCAGCTTTAGTGCTTGTT^ 
55 ACTCAGATGTTTTTTGTCCACrrAGCCACAGCTGTGGAGACGGGGCT 

CTTTTGACCGCTATGTAGCCATCTGCAAGCCTCTACACTACAAGAGAATTCTCACGCCTCA 
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AGTG ATGCTGG G AATG AGTATGG CCGTCACC ATCAG AG CTGTCACATTCATG ACTCCACTG 
AGTTGGATGATGAATCATCTACCITTCTGTGGCTCCAATGTGGTTGTCCACTCCT 
GCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCAGCAGTCTCTACAGTCTG 
ATTGGTTCCTCTCTTATGGTGGGCTCTGATGTGGCCITCATTGCT 
5 TCTCAGGGCAGTATTTGATCTCTCCTCAAAGACTGCTCAGTTGAAAGCATT 

GGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATGGCATCCATCTATGCGG 
CCTGGTTGGGGCAGGATATAGTGCCCTTGCACACCCAAGTGCTGCTAGCTGACCTGTACGT 
GATCATCCCAGCCACTTTAAATCCCATCATCTATGGCATGAGGACCAAACAATTGCTGGAG 
GGAATATGGAGTTATCTGATGCACTTCCTCTTTC (SEQ 
10 ID NO: 100) 



AOL.FR54 sequences: 

MS D SNLSDNHLPDTFFLTG IPGLEAAHFWIAIPFCAMYL VAL VGNAALIL V1AMDN Ali^ 
IJLCIJLSLTDIAL^STTVPKMLAILWLHAGEISFGGCLAQMFCVH 
1 5 ICNPLRYTTILNHAVIGRIGFVGLFRSVAW 

NITVNTVTGLTVALLAMGLDSILIAISYGHLHAWHLP 

SFLTHRFGHHEWKHVHffl^NLYVLVPPVLW (SEQ ID 

NO: 101) 

20 ATGTCAGATTCCAACCTCAGTGATAACCATCCT^ 

CAGGGCTGGAGGCTGCCCACTTCTGGATTGCCATCCCTTTCTGTGCCATGTATCTTGTA 

ACTGGTTGGAAATGCTGCCCTCATCCTGGTCATTC 

ATGTACCTCTTCCTCTGCCITCTCTCACTCACAGACCTGGCT 

CAAGATGCTGGCCATTTTGTGGCTCCATGCTGGTGAGATTTCCTTTGGT^ 
25 CAGATGTTTTGTGTCCATTCTATCT^^ 

TGATAGGTATGTGGCTATCTGTAACCCATTAAGGtATACAACCATTCTCAACCATGCrGTC 

ATAGGCAGAATTGGCTTTGTTGGGCTATTC^ 

CTTGCTGAGGCGACTCCCCTACTGTGGTCACCGTGTCATGACACACACATACTGTGAGCAT 
ATGGGCATCGCCCGACTGGCCTGTGCCAACATCACTGTCAATATTGTCTATGGGCTAACTG 

30 TGGCTCTGCTGGCCATGGGACTGGATTCCATTCTCATTGCCAT^ 

CATGCAGTCTTTCACCTTCCATCTCATGATGCCCAGCACAAAGCTCTGAGTACCTGTGGCT 
CCCACATTGGCATCATCCTGGTTTTCTACATCCCTGCCTTCTTCTCCTTCCT 
TTTGGTCACCACGAAGTCCCCAAGCATGTGCACATCTTTCTGGCTAATCTCTATGTGCT 
TGCCTCCTGTACTCAATCCTATTCTCTATGGAGCTAGAACCAAGGAGATTCGGAGTCGACT 

35 TCTAAAACTGCTTCACCTGGGGAAGA CTTCAATATGA (SEQ ID NO: 1 02) 

AOLFR57 sequences: 
MSFQVTYMFYLHWTMEKSNN^ 

LmQPMYFFLNYI^LSDLCYTSTVTPKiMVDLIAERKTISY^ 
40 AYDRYVMCKPLHYTDMSRQKCNTIirVCCTGGFIHSASQF 
KIACSNIHMIGLLVIANSGLIALVTFVr^ 

APALFIYIRPVTTFSEDKWALFYTIIAPMFNPLIYTLRNTEMKN 
(SEQ ID NO: 103) 

45 ATGTCATTTCAGGTGACITATATGTTCTATCT 

GCACTTTGTTTATTCTCTTGGGGTTTTCCCAAAATAAGAACA 
TTATTTTTGTTTTGCTACATTGCTATTTGGATGGGAAACTTACT 

GTGCACCCAGCTCATTCACCAACCCATGTATTTCTTCCTCAATTACCTCTCACTCTCCGACC 
TTTGCTACACATCCACAGTGACCCCCAAATTAATGGTTGACTTACTGGCAGAAAGAAAGAC 
50 CATITCCTATAATAACTGTATGATACAACTCTT^ 

TCTTCATTCTCACAGGGATGGCCTATGACCGCTATGTGGCCATTTGCAAGCCCCTGCACTA 

CACCATTATTATGAGCAGGCAAAAGTGTAACACAATCATCATAGTTTGTTGTACTGGGGGA 

TTTATACATTCTGCCAGTCAGTTTCTTCTC^ 

GATAGATCACTACTTCTGTGATGTGTATCCITTGCTGAAATTGGCCT 
5 5 TGATAGGTCTCTTAGTCATTGCTAATTCAGGCTTAATTGCTTTGGTGA 

TTGTTGTCITATGTTTTTATATTGTATACCATCAGAGCATACTCTGCAGAGAGACGCAGCA 
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AAGCTCTTGCCACTTGTAGTTCTCATGTAATTG 

TTCATTTACATTAGACCGGTCACAACATTCTCAGAAGATAAAGTGTTTGCCC^^ 
CATCATTGCTCCCATGTTCAACCCTCTCATATACACGCTGAGAAACACAGAGATGAAGAAC 
GCCATGAGGAAAGTGTGGTGTTGTCAAATACTCCTGAAAAGAAATCAACTTTTCTGA (SEQ 
5 ID NO: 104) 



AOLFR58 sequences: 
MFSMTTEALNWALGCTNLLM 

VLLGLSQNPNVQEIWVWLFVYIATVGGNMLIWTILSSPALLVS 
1 0 TPKMIVDSLYVTKTISFEGCMM 

CGILMGVAWTGGLLHSMIQILFIT'QLPFCGPNVINHFMCDLW 
FIC1INFSLLLVSYAVILLSLRTHSSEGRWKALSTCGSHIAWILFFVPCIFVY 
AIFYIII^TPLLNPLIYTFRNKEVK^ (SEQ ED NO: 105) 

1 5 ATGTTCTCAATGACAACAGAAGCACTCAATA^ 

TGACTATGATACCACAAATTGATCTGAAGCAAATCT 

CATGATCCCTGTTGGAGCTTTCATCITTTCCTTGGGAAAC^ 

ACTGAGTTTGTCCTCCTGGGACITT^^ 

TATTTTTGTTTGTCTACATTGCAA 
20 AGCAGCCCTGCTCTTCTGGTGTCTCCTATGTACTrCTTCT^ 

TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTATGTGACAA 

ACCATCTCTTTTGAAGGCTGCATGATGCAGCTCITrGCTGAACA 

AGGTGATTGTCCTCACAGCCATGGCCTATC^ 

TTACTCTTCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 
25 GGCCTCITGCATTCCATGATACAAATTCTTTTTACTT^ 

TGTCATCAATCACTTTATGTGTGACTTGTACCCGTTACTGGAGCnrTGCCTGCA 

ACATCTTTGGCCTCATGGTGGTCATC^ 

TTGCTTGTCTCCTATGCTGTCATCTTGCTCTCTCT 

GAAAGCTCTCTCCACCTGTGGATCTCACATTGCTGTTGTGATTTTGTTCTTT 
30 TATTTGTATATACACGACCTCCATCTGCTTTTTCCCITGAC^^ 
ATCATCTTAAATCCCTTGCTCAATC 

AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 
AACTTTAA (SEQ ID NO: 106) 

3 5 AOLFR59 sequences: 

MGDWNNSDAVEPIFILRGFPGLEYVHSWLSIL^ 

SILAVNDLGMSLSTLPTMLAVLWLDAPEIQASACYAQIJTfflTF 

PIJIYPTILTNSVIGKIGLACLLRSLGVVLP 

RTNSIYGLCVVIATLGVDSIFILLSYVLILNTVLDIASREEQLKALN 
40 MVHRFGKHI^PIVHIIJvIADIYLLLPPV (SEQ ID NO: 

107) 



ATGGGAGACTGGAATAACAGTGATGCTGTGGAGCCCATATTTATCCTGAGGGGTTTTCCTG 
. GACTGGAGTATGTTCATTCTTGGCT^ 

45 ATGGGTAATGTTACCATCCTGTCTGTCATTT 

TTACrTTATTTCCATCTTAGCAGTGAATGACCTGGGGATGTCCCTG 
TGCTTGCTGTGTTATGGTTGGATGCTCCAGAGATCCAGGCAAGTGCTTGCT 
GTTCTTCATCCACACATTCACATTCCTGGAGTCCTCAGTGTTGCTGGCCATGGCCTTT 
GTTTTGTTGCTATCTGCCATCCACTGCACTACCCCACCATCCTCACCAACAGTGTAA 

50 AAAATTGGTTTGGCCTGTTTGCTACGAAGC^ 

GAGACACrATCACTACTGCCATGGCAATGCCCTCTCTCACGCCTTCTGTTTGCACCAGGA 

GTTCTAAGATTATCCTGTACAGATGCCAGGACCAACAGTATTTATGGGCTTT 

TTGCCACACTAGGTGTGGATTCAATCTTCATACTTCTTTCTTAT 

GTGCTGGATATTGCATCTCGTGAAGAGCAGCTAAAGGCACTCAACACATGTGTATCCCATA 
5 5 TCTGTGTGGTGCTTATCTTCITTGTGCCAGTC 

AAGCATCTGTCTCCCATAGTCCACATCCTCATGGCAGACATCTACCTTCTTCTTCCCCCAGT 



0 
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CCTTAACCCTATTGTCTATAGTGTCAGAACAAAGC 
TTTGTCCT AAG G A G GAG GTTTTAA (SEQ ID NO: 108) 



AOLFR60 sequences: 

5 MFLPNDTQFHPSSFLLLGIPGLETL^ 

MLATTDVGLSTATlPKMLGn^VINLRGIIFEA 
PLQYSAILTNKWSVIGLGVFVRALIFN^ 
IYGLCAICNLVFDITVIAI^YVHILCAVITa.PT^ 
FGRNWRYffllLlJ^NLYVVWPMI^ 
10 (SEQ ID NO: 109) 



ATGTTCCrrCCCAATGACACCCAGTTTCACCCCTCCTCCTTCCTGTTGCTGGGGATCCCAGG 
ACTAGAAACACTTCA CATCTG GATCGGCTTTCCCTTCTGTGCTGTGTACATGATCGCACTC 
ATAGGGAACirCACTATTCrACTTGTGATCAAGACTGACAGCAGCCTACACCAGCCCATGT 
1 5 TCTACTTCCTGGCCATGTTGGCCACCACTGATGTGGGTCTCTCAACAGCTACCATCCCTAA 
GATGCTTGGAATCTTCTGGATCAACCTCAGAGGGATCATCTTTGAAGCCTGCCTCACCCAG 
ATGTTTTTTATCCACAACTTCACACTT^^ 

ACAGCTATGTGGCCATCTGCAATCCACTCCAATATAGCGCCATCCTCACCAACAAGGTTGT 
TTCTGTGATTGGTCrTGGTGTGTTTGTGAGGGCTTTAATTT^ 
20 TTATATTGCGGTTGCCCTTCTGTGGGAATCATGTAATTCCCCACACCTACTGTGAGCACAT 
GGGTCTTGCTCATCTATCTTGTGCCAGCATCAAAATCAATATTATTTATGGT^ 
T TTGTA ATCTGGTGTTTGACATCACAGTCATTGCCCTCT^ 

GTTTTCCGTCTTCCTACTCATGAGCCCCGACTCAAGTCCCTCAGCACATGTGGTTCACATGT 
GTGTGTAATCCTTGCCTTCTATACACCAG 
25 G AAATGTG CCCCG CTATATCCATATACTCCTAGCCAATCTCTATGTTGTGGTGCCACCAAT 
GCTCAATCCTGTCATATATGGAGTCAGAACCAAGCAGATCTATAAATGTGTAAAGAAAAT 
ATTATTGCAGG AACAAGG AATG G AAAAG GAAG AGTACCTAATAC ATACGAGGTTCTGA 
(SEQ ID NO: 110) 



30 AOLFR61 sequences: 

MSIIOTSY^ITTFFLVGMPGLEYAK^ 

AMSDLGLSLSSLPT VLSn^FN APETS SS ACFAQEFFIHGFS VLES S\^LIMSFDRFLAIHNPLRYT 
Sn.TTVRVAQIGIWSFKSMLLVLPFPFITLRSLRYCKKNQLSHSYCL^ 
GFFGALCLMVDFIL1AVSYTLILKTVPGIASKJ<JEELKAL 
3 5 HVSPLINVLMANVLLLWPLM^ (SEQ ID NO: 1 1 1) 



ATGTCCATTATCAACACATCATATGTTGAAATCACCACCTTCTTCrrGGTTGGGATGCCAG 
GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATCTTATTGCTATT 
CTAGGAAATGGCACCATTCITTTTATCATCAAGACAGAGCCCTCCTTGCATGGGCC 
40 ACTATTTTCTTTCCATGTTGGCTATGTCAGACTTGGGTTTGTCTTT 

GTGTTAAGCATCTTCCTGTTCAATGCCCCTGAAACITCTTCTAGTGCCT 
ATTCTTCATTCATGGATTCTCAGTACT 

GATTCCTAGCCATCCACAATCCTCTGAGATACACCTCAATCCTGACAACTGTCAGAGTTGC 
< CCAAATAGGGATAGTATTCTCCTTTAAGAGCATGCTCCT 
45 TAAGAAGCTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACTGTCTCCACCAGGA 
TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGTTATCTATGGCi' r ri' 1 ' r GGAGCA 
CTCTGCCTTATGGTAGACTTTATTCTCATTGCTGTGTCITACACCCT 
ACCGGGAATTGCATCCAAAAAGGAGGAGCTTAAGGCTCTO 

TGTGCAGTGATCATCTTCTACCTGCCCATCATCAACCTGGCCGTTGTCCACCGCITTGCXGG 
50 GCATGTCTCTCCCCTCATTAATGTTCTCATGGCAAATGTTCTCCTACTTGTA 

TGAAACCAATTGTTTATTGTGTAAAAACTAAACAGATTAGAGTGAGAGTTGTAGCAAAATT 
GTGTCAATGGAAGATTTAA (SEQ ID NO: 1 12) 



AOLFR62 sequences: 

55 MFYHNKSIFHPVTFFLIGIPGLEDFHMWSGPFCSVYLVA^ 
AILSTmiAl^ATSWRMLGIFWFDAHErhr^ 
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APLHYATILTSLVLVGJSMCIVIRPVLLTL^ 
NGIYGLFVVSFFVLNLVLIGISYVTILRAWRLPSHDAQLKALS 

HI^GHQIPGYmiLVANLYLIIPPSLNPIIYGVRTKQIRERVXYVFrKK (SEQ ID NO: 1 1 3) 



5 ATGTTTTATCACAACAAGAGCATATTTC 

TCTGGAAGACTTCCACATGTGGATCTCCGGGCCTTTCTGCTCTGTT^ 

TGGGCAATGCCACCATTCTGCTAGTCATCAAGGTAGAACAGACTCTCCGGGAGCCCATGTT 
CTACITCCTGGCCATTCTTTCCACT^ 

TGCTGGGTATCTTCTGGTTTGATGCTCACGAGATTAACTATGGAG 

1 0 GTTTCTGATCCATGCCTTCACTGGCATGGAGGCTG 

CGTTATGTGGCCATCTGTGCTCCACTACATTACGCAACCATCTTGACATCCCTAGTGTTGGT 
GGGCATTAGCATGTGCATTGTAATTCGTCCCGTTTTACTTACACITCCCATGGTCT 
TCTACCGCCTACCCTTTTGTCAGGCTCACATAATAGCCCATTCCTACTGTGAGCACATGGG 
CATTGCAAAATTGTCCTGTGGAAACATTC^ 

1 5 CTTTCITTGTTCTGAACCTGGTGCT 

TTCCGCCTCCCATCACATGATGCTCAGCTAAAAGCCCTAAGCACGTGTGGCGCTCATGTTG 
GAGTCATCTGTGTTTTCTATATCCCTTCAGTCTTCTCTTTCCTTACT 
CAAATACCAGGTTACATTCACATTCTTGTTGCCAATCTCTATTTGATTATCCCAC 
CAACCCCATCATTTATGGGGTGAGGACCAAACAGATTCGAGAGCGAGTGCTCTATGTTTTT 

20 ACTAAAAAATAA (SEQ ID NO: 1 14) 



AOLFR63 sequences: 

MSimTSYVEITTFFLVGMPGIJBY^ 
AMSDLGLSLSSLPTVLSIFLI^APEISS^^ 
25 ILTTVRVAQIGIVFSFKSMLLVIJ'FPF 

GFFGALCLMVDFILIAVSYTLIUCTVLGIASKKEQLKALNTCVSmC^ 
HVSPLINVLMANVLLLWPLTWIVYCVKTKQmVRWAKX (SEQ ID NO: 1 15) 



ATGTCCATTATCAACACATCATATGTTGAAATCACCACCTTCTTCTTGGTTGGGATGCCAG 
3 0 GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATCTTATTGCTATT 

CTAGGAAATGGCACCATTCIT1TTATCATCAAGACAGAGCCCTCCTTGCATGAGCCCAT 

ACTATTTTCTTTCCATGTTG 

GTGTTAAGCATCTTCCTGTTCA^ 

ATTCTTCATTCATGGATTCTCAGTACTGGAGTCCT 
3 5 GATTCCTAGCCATCCACAACCCTCTGAGATACACCTCAATCCTGACAACTGTCAGAGTTGC 

CCAAATAGGGATAGTATTCTCCTTTAAGAGCATGCTCC 

TAAGAAACTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACTGTCTCCACCAGGA 
TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGT^ 
CTCTGCCTTATGGTAGACTTTATTCTCATTGCrGTGTCTTACA 
40 ACTGGGAATTGCATCCAAAAAGGAGCAGCirAAGGCTCTCAATACTTGT^ 

TGTGCAGTGATCATCTTCTACCTGCCCATCATCAACCTGGCCGTTGTCCACCGCTTTGCCCG 
GCATGTCTCTCCCCTCATTAATGTTCTCATGGCAAATGTTCTCCTACT^ 
CGAACCCAATTGTTTATTGTGTAAAAACTAAACAGATTAGAGTGAGAGTTGT^ 
GTGTCAACGGAAGATTTAA (SEQ ID NO: 116) 

45 * 

AOLFR64 sequences: 
MTILLNSSLQRATFFLTGFQGLEGLHGW 

MLAVTDLGLCLSTLPTVLGIFWFDTREIGIPACFTQLFFfflTLSSMESSV^ 
HDSTVLTPACrVKMGLSSVLRSALLILPLPFLLKRFQYCHS 
50 HIYGLFVVACTVGVT)SLLIFLSYALILR 

HRFGEHLPRWHLFMSYVYLLWPLMOT (SEQ ID 

NO: 117) 



ATGACAATTCTTCTTAATAGCAGCCTCCAAAGAG 
55 GTCTAGAAGGTCTCCATGGCTGGATCTCTATTCCCTTCTGCTTCATCTACCT 

TTGGGGAACCTCACCATTCTCCACGTCATTTGTACTGATGCCACTCTCCATGGAC^ 
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ACTATTTCTTG GGC ATGCTAG CTGTCACAG ACTTAGGCCITTGCCTITCCACACT CCCACT 

GTGCTGGGCATTTTCTGGTTTGATACCAGAGAGATTGGCATCCCTGCCT 

TCTTCTTCATCCACACCTTGTCTTC^ 

CGCTCCGTGGCCGTCTGCAACCCACTGCATGACTCCACCGTCCTGACACCTGCATGTATTG 
5 TCAAGATGGGGCTAAGCTCAGTGCTTAGAAGTGCT^ 
CTXjAAGCGCTTCCAATACTGCCACTC 
GATCATGAAGCTGGCCTGCTCTAGCATCATTGTCAATC^ 
GCCTGCACCGTGGGTGTGGACTCCCTGCTCATCTTTCTCTCATACGCCCT 
CGTGCTCAGCATTGCCTCCCACCAGGAGCGACTCCGAGCCCTCAACACCTGTGTCTCTCAT 
1 0 ATCTGTGCTGTACTGCTCITCTACATCCCCATGATTGGCITGTCT 

TGAACATCTGCCCCGCGTTGTACACCTCITCATGTCCTATGTGTATCTGCTGGTACCACCC^ 
TTATGAACCCCATCATCTACAGCATCAAGACCAAGCAAATTCGCCAGCGCATCATTAAGAA 
GTTTCAGTTTATAAAGTCACTTAGGTGTTTTTGGAAGGATTAA (SEQ ID NO: 1 1 8) 

1 5 AOLFR65 sequences: 

MAGRMSTSiraTQFHPSSFLLLGIPGLEDVHIWIGWFFFVYLVAIX 
YWIAMLDSIDLGLSTATIPKMLGIFWFNTKEISFGGCLSH^ 
AICKPLRYTMILTSKIISLIAGIAVLRSLYMVWLWLLLRLPFCGHRIff 
K\^TRFGLGMSLLLIJ) VILELY 
20 THRFGHNIPQYIHIILANLYVVWP^^ (SEQ ID NO: 1 1 9) 



ATGGCAGGAAGAATGTCTACGTCTAATCACACCCAGTTCCATCCITCTTCATTCCTA 
GGGTATCCCAGGGCTAGAAGATGTGCACATTTGGATTGGAGTCCC^ 
CTTGTTGCACTCCTGGGAAACACTC 
25 ATGAGCCTATGTACTACTTCCTGGCCATGTTGGATTCCATTGACCTGGG(nTGTCTACAG^ 
CACCATCCCCAAAATGTTGGGCATCTTCT^ 
TGCCTITCTCACATGTTCTTCATCCATTTCrTCACT 

CATGGCCITTGACCGCTACATTGCCATTTGCAAACCTCTTCGGTACACCATGATC 
GCAAAATCATCAGCCTCATTGCAGGCATTGCTGTCCTGAGGAGCCTGTACATGGTTGTTCC 
30 ACTGGTGTTTCTCCTTCTGAGGCTGCCCnTCTGTGGGCATCGTATCATCCCT 

GTGAGCACATGGGCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTAGGTTTGG 
CCTTGGCAACATATCTCTCTTGTTACT 

TCCTGTATGCTGTCTTCTGCCTGCCCTCCTGGGAAGCTCGACTCAAAGCT 
GGTTCTCATATTGGTGTTATCTrAGCCrrTTTTTACACCAGCAT^ 
35 TCGTTTTGGCCATAATATCCCACAGTATATACATATTATATTAGCCAACCTGTATGTGGTTG 
TCCCACCAGCCCTCAATCCTGTAATCTATGGAGTCAGGACAAAGCAGATTCGAGAGAGAG 
TGCTGAGGATTTTTCTCAAGACCAATCACTAA (SEQ ID NO: 120) 



AOLFR66 sequences: 

40 MSFLNGTSLTP ASFILNGEPGLED VHLWI SFPLCTMY SIATTGNFGLMYLr^ CDEALHRPMYWL 
ALLSFTDVLMCTSTLPNTLFILW^ 

CFPLR YA TILTNS VIAKA GFLTFLRG VML VIPS TFLTKRLP YCKGNVIPHTYCDHM S VAiCIS CGN 
VRVNAIYGLIVALLIGGFDILQTISYTMILQAWSLSSADARQKAFSTCT 

TFFTHHFG GHTJPLHIHIIMANL YLIJyff (SEQ 
45' ID NO: 121) 



ATGTCATTTCTAAATGGCACCAGCCTAACTCCAGCTTCATTCATCCTAAATGGCATCC 
GTTTGGAAGATGTGCATTTGTGGATCTCCTTCCCACTGTGTACCATGTACAGCATTGCT 
ACAGGGAACTTCGGCCrTATGTACCTCATCTACTGTGATGAGGCCTTACACAGACCTATGT 
50 ATGTCTTCCITGCCCrrTCnTTCCTTCACAGATGTGCTCATGTGCACC 
ACTCTCTrCATATTGTGGTTTAATCTCAAGGAGAT^ 
GTTCTTTGTGCACACCrrCACAGGGATGGAGTCTGGGGTGCTCATGCT 
CACTGTGTGGCCATCTGCTTCCCTCTC 

TAAAGCTGGGTTCCTCACITTTCTTAGGGGTGTGATGCTTGTT 
55 CCAAGCGCCTTCCATACTGCAAGGGCAACGTCATACCCCACACCTACTGTGACCACATCT 
TGTGGCCAAGATATCTTGTGGTAATGTCAGGGTTAACGCCATCTATGGTTTGATAGTTGCC 
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CTGCTGATTGGGGGCTTTGATATCCTGTGCATTACAATCTCCTACACTATGATTCTTCAAGC 
AGTTGTGAGTCTATCATCAGCAGATGCTCGACAGAAGGCCTTCAGCACCTGCACTGCCCAC 
TTCTGTGCCATAGTCCTCACCTATGTTCCAGCCTTCTTTACCTrCTTTACACACCATTTTGG 
GGGACACACCATTCCTCTACACATACATATTATTATGGCTAATCTCTACCTACTAATGCCTC 
5 CCACAATGAACCCTATTGTGTATGGGGTGAAAACCAGGCAGGTACGAGAAAGTGTCATTA 
GGTTCTTTCTTAAGGGAAAGGACAATTCTCATAACTTTTAA (SEQ ID NO: 122) 



AOLFR67 sequences: 

MSGDNSSSLTPGFFILNGVPGLEATHIWISLPFCFMYnAWGNCGLICLISHEEALHRPMYYFLA 
1 0 LLSFTDVTLCTTMWNMLCffWFNLKEIDFNACL^ 
CYPLRYATILTNPVIAKAGLATFLRNVMLIIPF 

FKVNAIYGLMVALLIGVFDICCISVSYTMILQAVMSLSSADAJlHKAFSTCTSHMCSmTYVAAF 

FTFFTHRFVGHhnPNHIHIIVANLYlJXPPTMNPIVYGVKTKQIQEGV^ 

(SEQ ID NO: 123) 

15 

ATGTCTGGGGACAACAGCTCCAGCCTGACCCCAGGATTCTTTATCTTGAATGGCGTTCCTG 
GGCTGGAAGCCACACACATCTGGATCTCCCTGCCATTCTGCTTTATGTACATCATTGCTGTC 
GTGGGGAACTGTGGGCTCATCTGCCTCATCAGCCATGAGGAGGCCCTGCACCGGCCCATGT 
ACTACTTCCTGGCCCTGCTCTCCTTCACTGATGTCACCTTGTGCACCACCATGGTACCTAAT 

20 atgctgtgcatattctggttcaacctcaaggagattgactttaacgcctgcctggcccaga 
tgttttttgtccAtatgctgacagggatggagtctggggtgctcatgctcatggccctgga 

CCGCTATGTGGCCATCTGCTACCCCTTACGCTATGCCACCATCCTTACCAACCCTGTCATCG 

ccaaggctggtcttgccaccttcttgaggaatgtgatgctcatcatcccattcactctcctc 

ACCAAGCGCCTGCCCTATTGCCGGGGGAACTTCATCCCCCACACCTACTGTGACCATATGT 
25 CTGTGGCCAAGGTATCCTGTGGCAATTTCAAGGTCAATGCTATTTATGGTCTGATGGTTGC 
TCTCCTGATTGGTGTGTTTGATATCTGCTGTATCTCTGTATCTTACACTATGATTTTGCAGG 
CTGTTATGAGCCTGTCATCAGCAGATGCTCGTCACAAAGCCTTCAGCACCTGCACATCTCA 
CATGTGTTCCATTGTGATCACCTATGTTGCTGCTTTTTTG 

AGGACACAATATCCCAAACCACATACACATCATGGTGGCCAACCTTTATCTGCTACTGCCT 
30 CCTACCATGAACCCAATTGTTTATGGAGTCAAGACCAAGCAGATTCAGGAAGGTGTAATTA 
AATTTTTACTTGGAGACAAGGTTAGTTTTACCTATGACAAATGA (SEQ ID NO: 124) 

AOLFR68 sequences: 

MTTHimDTLSTEASDFLLNCFVRSPSWQHWLSLPLSLLFLLAVGANTTLLMTrWLEASLHQPL 
35 YYLLSLLSLLDIVLCLTVIPKVLTIFWFDLRPISFPACFL^ 

VMCHPLRYPSnTDHFVVKAAMFILTPJ^MTLPIPILSAQLRYCGPJWIENaC 
DDVTINHLYQFAGGWTLLGSDLILIFLSYTFILRAX^RIXAEGAVAKALSTCGSHFML 
LWVLTHVAKKXVSPDWVLLNVLHHWAALNPIIYGVRTQEIKQGMQRLLKKGC (SEQ ID 

NO: 125) 

40 

ATGACAACACACCGAAATGACACCCTCTCCACTGAAGCTTCAGACTTCCTCTTGAATTGTT 
TTGTCAGATCCCCCAGCTGGCAGCACTGGCTGTCCCTGCCCCTCAGCCrCCTTTTCCTCTTG 
GCCGTAGGGGCCAACACCACCCTCCTGATGACCATCTGGCTGGAGGCCTCTCTGCACCAGC 
CCCTGTACTACCTGCTCAGCCTCCTCTCCCTGCTGGACATCGTGCTCTGCCTCACTGTCATC 

45 CCCAAGGTCCTGACCATCTTCTGGTTTGACCTCAGGCCCATCAGCTTCCCTGCCTGCTTCCT 
CCAGATGTACATCATGAATTGTTTCCTAGCCATGGAGTCTTGCACATTCATGGTCATGGCC 
TATGATCGTTATGTAGCCATCTGCCACCCACTGAGATATCCATCAATCATCACTGATCACTT 
TGTAGTCAAGGCTGCCATGTTTATTTTGACCAGAAATGTGCTTATGACTCTGCCCATCCCC 
ATCCTrTCAGCACAACTCCGTTATTGTGGAAGAAATGTCATTGAGAACTGCATCTGTGCCA 

50 ATATGTCTGTTTCCAGACTCTCCTGCGATGATGTCACCATCAATCACCTTTACCAATTTGCT 
GGAGGCTGGACTCTGCrAGGATCTGACCTCATCCTTATCTTCCTCTCCTACACCTTCATTCT 
GCGAGCTGTGCTGAGACTCAAGGCAGAGGGTGCCGTGGCAAAGGCCCTAAGCACATGTGG 
CTCCCACTTCATGCTCATCCTCTTCTTCAGCACCATCCTTCrGGTTTTTGTCCTCACACATGT 
GGCTAAGAAGAAAGTCTCCCCTGATGTGCCAGTCTTGCTCAATGTTCTCCACCATGTCATT 

55 CCTGCAGCCCTTAACCCCATCATTTACGGGGTGAGAACCCAAGAAATTAAGCAGGGAATG 
CAGAGGTTGTTGAAGAAAGGGTGCTAA (SEQ ID NO: 126) 
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AOLFR69 sequences: 

MSYSrYKSTWHPLSHGVVHSFCHNMNC^ 
TIFFFLIT^JYIJnTJtfGNLG 
5 K\aSFLGCVAQWI^CSFGTTECFlXAAMAYDRYVAIYN^ 
LHATIHTVATFSLSFCGANEIRRVFCDIPPIJ^ 
lAILKMYSAEGRRKWSTCGAHLTGVSrTC 

Df SLJINKDVKDSMKKMFGKNQ^^ (SEQ ID NO: 127) 



ATGTCGTACAGTATATACAAGAGCACAGTTAACATCCCCTTGAGTCATGGTGTTGTTCATT 
CITTTTGTCATAATATGAACTGTAACITTAT 

ATGAAGAATGTCACTGAAGTTACCTTATTTGTACTGAAGGGCTTCACAGACA^ 
TGCAGACTATCTTCTTCTTCCTGTTTCTAGCAATCTACCT 
GGACTGATTTTAGTGGTCATTAGGGATTCCC^ 

GTATGTTGTCTTCTGTGGATGCCTGCTATTCCTCAGTTATTACCCCAAATATGTTAGTAGAT 
TTTACGACAAAGAATAAAGTCATTTCAT^^ 
GTAGTTTTGGAACCACAGAATGCTTTCTCCT^ 

CATCTACAACCCTCTCCTGTATTCAGTGAGCATGTCACCCAGAGTCTACATGCCACTCATC 
AATGCTTCCTATGTTGCTGGCATTTTACATGCT^ 

ATCCirCTGTGGAGCCAATGAAATTAGGCGTGTCTTTTGTGATATCCCT 
TTTCTTATTCTGACACTCACACAAACCAGCITCTACTCTTCT 
CTGGTCACTATCCTGATTGTTCTGA 

GTATTCTGCTGAAGGGAGGAGAj\AAGTCTTCTCCACATGTGGAGCTCACCTAACT 
GTCAATTTATTATGGGACAATCCTCITCATGTATGTGAGACCAAGTTCCAGCTATGCTTC 
GACCATGACATGATAGTGTCAATATTTTACACCATTGTGATTCCCTTGCTGAATCCCGTCAT 
CTACAGTTTGAGGAACAAAGATGTAAAAGACTCAATGAj^^ 
GGTTATCAATAAAGTATATTTTCATACTAAAAAATAA (SEQ ID NO: 128) 

AOLFR70 sequences: 

30 MDSTFTGYNLYNLQVKTEMDK^ 
YLITTLIGNLGLVVLVIEDSWLHW 
TQMLLFVTFGTTECTLI^AM^ 

TFSLSFCGSNEIRHWCDMPPLLAlSCSDTHTNQLLLFWVGSffilVTILIVLISCD 
KGRQKAPSTCGSHLTGVTIYHGTILVSYMRPSSSYASDHD1IVSIFYTIW 
35 KAVKKMLKLVYK (SEQ ID NO: 1 29) 

ATGGACTCCACTTTCACAGGCTATAACCTTTATAA 

AGTTGTCATCAGGTTTGGATATATACAGGAATCCACTGAAGAACAAGACTGAAGTCACCA 

TGTTTATATTGACAGGCTTCACAGATGATTT^^ 
• 40 TTTGCAATCTATCTCTTTACCTTC^ 

ATTCCTGGCTCCACAACCCCATGTATTATTTTCTTAGTGTTTTATCAT^ 

TATTCTACAGTTGTCACTCCAAAAATGTTG 

CATTTATCGGATGTGCAACACAGATGCTTCTTTTTGTTACr^^ 
, CTCTTGGCTGCAATGGCITATGATCACTATGTAGCCATCTACAACCCTCTCCrGTATTCA 
45 GAGCATGTCACCCAGAGTCTATGTGCCACTCATCACTGCTTCCTACGTTGCTGGCATTTTAC 

ATGCTACTATACATATAGTGGCTACATTTAGCCTGTCCTTCTGTGGATCCAATGAAATTAG 

GCATGTCTTTTGTGATATGCCTCCTCTCCTTGCTATTTCTTGTTCT 

AGCTTCTACTCTTCTACTTTGTGGGTTCTATTGAGATAGTCACTATCCT 

TCCTGTGATTTCATTCTGTTGTCCATTCTGAAGATG 
50 CCTTCTCTACATGTGGCTCTCACCTAACTGGAGTGACAATTTATCATGGAAC 

AGTTATATGAGACCAAGTTCCAGCTATGCTTCAGACCATGACATCATAGTGTCAATATTTT 

ACACAATTGTGATTCCCAAGTTGAATCCCATCATCTATAGTTTGAGGAACAAAGAAGTAAA 

AAAGGCAGTGAAGAAAATGTTGAAATTGGTTTACAAATGA (SEQ ID NO: 130) 



10 



15 



20 



25 
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AOLFR71 sequences: 

MGRRNNTNWDFILTGLSDSEEVQMALFILFLLIYLITMLGNVGM 
LSFIDLSYSTVITPKTLANLLTSNYISFM 
PVJMSKRLCCALVTGPYVISFINSFVNVVWMSRLOT 
5 MIHILAGSTLMVSLITISASYVSILSTILKJNSTSGKQKALSTCASHLLGVTIF 

SYSLGRDQVASWYTIVIPMLNPLI^ (SEQ ID NO: 131) 



ATGGGTAGAAGAAATAACACAAATGTGCCTGACTTCATCCTTACGGGACTGTCA 

AAGAGGTCCAGATGGCCCTCTTTATACTATTTCTCCTGATATACCTAATTACT 
1 0 AATGTGGGGATGATATTGATAATCCGCCTGGAC^^ 

TCCTTACTCACITGTCATTTATTGACCrCAGTTACTCAACT 

GCGAACITACTGACTTCCAACTATATTTCCTTC^ 

TGTCTTCTTGGGAGCTGCTGAATGTTTTCTTCTCTCATCAAT 

CTATCTGCAGTCCTCTACGTTACCCAGTTA 
1 5 ACTGGGCCCTATGTGATTAGCTTTATCAACT 

TGCATTTCTGCGACTCAAATGTAGTTCGTCACTTTTTCT 

CTGTCCTGCATGGACACATACGACATTGAAATCATGATACACATTTTAGCTGGTTCCAC^ 
TGATGGTGTCCCTTATCACAATATCTGCATCCTATGTGTCCATTCTCTCTACCATCCTGA^ 
ATTAATTCCACITCAGGAAAGCAG^ 
20 TCACCATCTTTTATGGAACTATGATTTTTACITATTTAA^ 
GGAAGGGATCAAGTGGCTTCTGTTTTTTAT^ 
TTATAGTCITAGAAACAAAGAAGTTAAAAATGCTCrCATT^ 
GGACTCCAGGTAA (SEQ ID NO: 132) 



25 AOLFR72 sequences: 

MAPENFTRVTEFILTGVSSCPELQIPLFL^ 

ALINLGNSTVIAPKMLINFLVKKKTTSFYEC 

YMVWSItflLCLLLVSLTYL^ 

TVVFISAATNVVGSLirVLVSYFMVLSILH 
30 RSNHSLDTDDKMASWYTLVIPMLNPLIYSLRNKDVKTALQRF (SEQ ID NO: 

133) 

ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTCnTA 
CAGAGCTCCAGATTCCCCTCTTCCTGGTCITTCTGGTGCT 
3 5 GAACCTGGGCATCATCACCCTCACCAGTGTTGACTCTCGACTTCAAACC 
TCCTGCAACATCTGGCTCTCATTAATCITGGTAACTCTACTC 
ATTAACTTTTTAGTAAAGAAGAAAACTA 
GGTTCHTGTTCITTATTGTATC^ 

GTGGCTATTTGTAACCCTCTGCTGTACATGGTGGTGGTGTCTCGGCGGCTCTGCCTCCT 
40 GGTCTCCCTCACATACCTCTATGGCTTTTCTACAGCT 

CTGTGTCTTATTGCTCTTCTAATATAATCAATCATTTTT 

GCATTATCTTGCTCTGATACITACTTACCAGAAACAGTTGT 

ATGTGGTTGGTTCCTTGATTATAGTTCTAGT^ 

AAAATATGTTCATCAGAAGGAAGGAAAAAAGCCTITTCT 
45 " CAGTCACAATTTTTTATGGGACATTGCTATTCATGTATGTGCAGCCCCGA^ 

ATTGGATACTGATGATAAGATGGCHTCT^ 

CCCTTGATCTACAGCCTGAGGAATAAG 

AATCTGTGCTATTCCTTTAAAACAATGTAA (SEQ ID NO: 134) 



50 AOLFR73 sequences: 

MNHVVKHNHTAVTKVTEFILMGITDNPGLQAPLFGLFL 

MYFFLRHLSITDLGYSTVL\PKMLVNFIVHKNTISYN^ 

AICKPLLYVIIMAEKVLWVL^ 

NELELIILIFSGCNLLFSLSIVLISYMFILVAILRAINSI^ 
55 QPKSSHTLATOKMASWYTLLIPMLNPLIYSLRNKEVKDAL (SEQ ID NO: 135) 
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ATGAATCATGTGGTAAAACACAATCACACGGCAGTGACCAAGGTGACTGAATTTATTCTCA 
TGGGGATTACAGACAACCCTGGGCTGCAGGCTCCACTGTTTGGACTCITCCTCATC 
TCTGGTCACAGTGATAGGCAATCTGGGCATGGTTATCnTGACCTACTTGGACTCCAAGCTA 
CACACCCCCATGTACTTTTTCCTTAGA 
5 CATTGCCCCGAAGATGTTAGTAAACTTCATAGTGCACAAAAACACAATTTCTTACAA 
TATGCCACTCAGCTAGCATTCTTTGAGATTTTCATCATCTCTGAGCT 

AATGGCCTATGATCGCTACGTAGCCATCTGTAAACCTCTTCTGTACGTGATCATCATGGCA 
GAGAAAGTACTTTTGGGTGCrGGTAATTGTTCCCTATCTCTAT^ 
TCTCACAATTAAGTTATTTAAACTGTCCTTCTGTGGCTCAAACA 
1 0 GTGACTGTATCCCTCTGATGTCCATACTCTGTTCT 
TTTGATCITCTCAGGCTGTAATTTGCTCTTCTCCCT 

TATTCTAGTGGCCATTCTCAGAATGAACTCAAGGAAAGGGAGGTACAAAGCCTTCTCCACC 
TGTAGCTCTCATCTGACAGTGGTGATCATGTT^ 

ACCCAAGTCCAGTCATACTTTGGCTATTGATAAAATGGCCTCAGTGTTTTATACCCTG 
1 5 ATTCCTATGCTGAATCCGTTGATCTACAGCCTAAGGAACAAAGAAGTAAAAGATGCTCTA^ 
AGAGAACTTTAACCAATCGATTCAAAATTCCCATTTAA (SEQ ID NO: 136) 



AOLFR74 sequences: 
MEQHNLTTVNEFILTGrroiAELQ 
20 LAFMDLGYSTTVGPKMLVNFVVDK^ 
LYT\nCMSRRVCQVLVA^ 

ILIFAA]DLISSLLIVLLSYLLILVAIIJRMNSAGRQKAFSTCGAJHn^ 

SFDTDK V ASIF YTLVIPMLNPLIY SLRNKD VKYALRRTWNNLCNH^V (SEQ ID NO: 137) 



25 ATGGAACAACACAATCTAACAACGGTGAATGAATTCATTCTTACGGGAATCACAGATATC 

GCTGAGCTGCAGGCACCATTATTTGCATTGTTCCTCATGATCTATGTGATCTCAGTGATGG 

GCAATTTGGGCATGATTGTCCTCACCAAGTTGGACTCCAGGTTGCAAACCCCTATGTAC^ 

TTTTCTCAGACATCTGGCTTTCATGGATCTTC 

TTAGTAAATTTTGTTGTGGATAAGAATATAATTTCTTATTAT^ 
3 0 TTTCTTTCTTGTGTTCATTGGTAGTGAACTTTTTATTCT 

ATGTGGCCATCTGTAACCCTCTGCTATACACAGTAATCATGTCACGAAGGGTATGTCAGGT 

GCTGGTAGCAATCCCTTACCTCTATTGCACATTCATTTCTCrrrCT 

TTACTTTATCCTTCTGTGGCTACAACGTCATTAGTCATTTCT 

TTACCTTTGCTTTGTTCAAATACACATGAAATTGAATTGATAATTCTG 
35 TGATTTGATTTCATCTCTTCT^ 

CAGGATGAATTCTGCTGGCAGACAAAAGGCTTTTTCTACCTGTGGAGCCCACCTGACAGTG 

GTCATAGTGTTCTATGGGACTTTGCTT^ 

TGACACTGATAAAGTGGCTTCCATATT^ 

TCTATAGTTTACGAAACAAAGATGTAAAATATGCCCTACGAAGGACATGGAATAACTTATG 
40 TAATATTTTTGTTTAA (SEQ ID NO: 138) 



AOLFR75 sequences: 

MEGKNQTMSEFLLLGFSSWQQQQVLLFA 
NI^LVDLCIJ>SATWKMLLMQTQTQTISYPGCIA 
45 * CHPLHYSTIMALRLCASLVAAPWVIAILNPLLHT^ 

TSLNQLSVI^TVGLIFVWSVCTLVSYTLIVSA\nviKW 
GVYMSPLSNHSTEKDSAASVIFMWAPV^^ 
GGRGGWIMRSGDRDHPG (SEQ ID NO: 139) 

50 ATG G AA GG G AAAAATCAAA CC AATATCTCTG AATTTCTCCTC 
AACAACAGCAGGTGCTACTCTTTGCACTTTTCCTGTGTCTCTA 
AACTTACTCATCTTGCTGGCCATTGGCrCGGATCACTGCCTTCA 
CCITGCCAATCTGTCCITGGTAGACCTCTGCCrTCCCT 

TGAACATCCAAACCCAAACCCAAACCATCTCCTATCCCGGCTGCCTGGCTCAGATGTATTT 
55 CTGTATGATGTTTGCCAATATGGACAA'll'rrCll^CTCACAGTGATGGCATATGACCGTTAC 
GTGGCCATCTGTCACCCTTTACATTACTCCACCATTATGGCCCTGCGCCTCTGTGCCT 
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GGTAGCTGCACCTTGGGTCATTGCCATTTT 
ATCTGCACITCTGCTCTGATAATGTTATCCACCATTTCTTCT 

CCTCTGTCCTGTTCCGACACCAGTCTTAATCAGTTGAGTGTTCTGGCTACGGTGGGGCTGA 
TCTTTGTGGTACCTTCAGTGTGTATCCTGG 
5 AAAGTCCCTTCTGCCCAAGGAAAACTCAAGGCITTCTCTACCTGTGG 

GGTCATTCTTTTCTATGGAGCAAACACAGGGGTCTATATGAGCCCCTTATCCAATCACT 

ACTGAAAAAGACTCAGCCGCATCAGTCATTTTTAT 

TCATTTACAGTTTAAGAAACAATGAACTGAAGGGGACTTTAAAAA^ 

CGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGATCA 
1 0 TGAGGTCAGGAGATCGAGACCATCCTGGCTAA (SEQ DD NO: 1 40) 



AOLFR76 sequences: 

MElSfNTEVSEFILLGLTOAPELQWLFIMFTLIYLITLTGNL 
GIGYSSAVTPKVLTGLLIEDKAISYSACAAQMFFCAW 
1 5 TTTMTTRVCACLAIGCYVIGFL^^ 

VLISSF^A^FFALLVTLISYLFILITILKRHTGKGYQOLSTCGSHLIAIFLF^ 
DTDKIASVFYmnPMLSPIWTLRNKDVKNAFMKWEKAKYSLDS (SEQ ID NO: 141) 



ATGGAGAATAATACAGAGGTGAGTGAATTCATCCTGCTTGGTCTAACCAATGCCCCAGAA 
20 CTACAGGTTCCCCTCTTTATCATGTTTACCCTC 

GGGGATGATCATATTAATCCTGCTGGACTCTCATCT 

GTAACCTGTCTCTTGCAGGCATTGGTTACT 

GTTGCTTATAGAAGACAAAGCCATCTCCTACAGTGC 

GCAGTCTTTGCCACTGTGGAAAATTACCTCCT 
25 CAGTGTGTAACCCCCTACATTATACCACCACCATGACAACACGTGTGTGTGCTTGTCTGGC 

TATAGGCTGTTATGTCATTGGTTTTCTGAATC 

TCTCTTTCTGCATGTCCAATGTGA^^ 

CTGACCTGCTCTGAGAAACACATTAGTGAGTTGATTCrrGTTCTT 
CTTTTTTGCACTTCTTGTTACCTTGATTTCCT 
30 GCACACAGGTAAGGGATACCAGAAGCCTTTATCTACCTGTGGTTCTCACCTCATTGCCATT 
TTCTTATTTTATATAACTGTCATCATCATGTACATACGACCAAGTTCCAGTCATTCCATGGA 
CACAGACAAAATTGCATCTGTGTTCTACACTA 

ATACCCTGAGGAACAAAGACGTGAAGAATGCATTCATGAAGGTTGTTGAGAAGGCAAAAT 
ATTCTCTAGATTCAGTCTTTTAA (SEQ ID NO: 142) 

35 

AOLFR77 sequences: 

MGDVNQSVASDFILVGLFSHSGSRQLLFSLVAV^ 
QLSLFDIGCPMVTIPKMASDFIJIGEGATSYGGGAAQJFFLTIMGV^ 
QPLQYPVLMRRQVCLLMMGSSW^ 
40 DTCAYEMAIJSTSGVLILMLPLSL^^ 

AVFMYMVPCAYHSPQQDNWSLFYSLVTPTLNPL^ 
(SEQ ID NO: 143) 

ATGGGGGATGTGAATCAGTCGGTGGCCTCAGACTTCATTCTGGTGGGCCTCTTCAGTCACT 
45 * CAGGATCACGCCAGCTCCTCTTCTCCCTGG 
AACACCGTTCTTCTCTTCTTG 

GCTCAGCCAGCTCTCCCTGTTTGACATTGGCTGTCCCATGGTCACCATCCCCAAGATGGCA 

TCAGACTTTCTGCGGGGAGAAGGTGCCACCTCCTATGGAGGTGGTGCAGCTCAAATATTCT 

TCCTCACACTGATGGGTGTGGCTGAGGGCGTCCTGTTGGTCCTCATGTCTTATGACCGTTA 

50 TGTTGCTGTGTGCCAGCCCCTGCAGTATCCTGTACITATGAGACGCCAGGTATGTCrrGCTG 
ATGATGGGCTCCTCCTGGGTGGTAGGTGTGCTCAACGCCTCCATCCAGACCTCCATCACCC 
TGCATTTTCCCTACTGTGCCTCCCGTATTGTGGATCACITCTTCTGTGAGGTGCCA 
CTGAAGCTCTCCTGTGCAGATACCTGTGCCTACGAGATGGCGCTGTCCACCTCAGGGGTGC 
TGATCCTAATGCTCCCTCTTTCCCTCATCGCCACCTCCTACGGCCACGTGTTGCAGGCTGTT 

55 CTAAGCATGCGCTCAGAGGAGGCCAGACACAAGGCTGTCACCACCTGCTCCTCGCACATCA 
CGGTAGTGGGGCTCTTTTATGGTGCCGCCGTGTTCATGTACATGGTGCCTTGCGCCTACCA 
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CAGTCCACAGCAGGATAACGTGGTTTCCCTCTTCTATAGCCTTGTCACCCCTACACTCAAC . 
CCCCTTATCTACAGTCHXiAGGAATCCGGAGGTGTGGATC 
GAGCTGGACTCAGGCAAATGTGCTGA (SEQ ED NO: 144) 

5 AOLFR78 sequences: 

MSPDGNHSSDPTEFVl^GLPNLNSARVELFSWLLVYLLNLTGNVLW 
FLG>O^CLEILLTSVIIPKMLSNFLSR 
PLRYPLUv4SGAVCFRVAIACWVGGLVP\^ 
TOTKKIJEETDFVI^SLXW 
1 0 FLYVKPSQSGS\0)TNWAVTV1TTFVTPLLNPFI^ 
KCLSEKAVK (SEQ ID NO: 145) 



ATGAGTCCTGATGGGAACCACAGTAGTGATCCAACAGAGTTCGTCCTGGCAGGGCTCCCA 
AATCTCAACAGCGCAAGAGTGGAATTATTTTCTGTGTTTCITCT 
15 GACAGGCAATGTGTTGATTGTGGGGGTGGTAAGGGCTGATACTCGACTACAGACCCCTAT 
GTACTTCTTTCTGGGTAACCTGTCCTGCCTAGAGATACT 

AGATGCTGAGCAATTTCCTCTCAAGGCAACACACTATTTCCTTTGCTGCATGTATC 
ATTCTATTTCTACrrCTTTCTCGGGGCCT 

ATCGCTACCTGGCCATCTGTCATCCTCTGCGCTACCCCITGCTCATGAGTGGGGCTGTGTG 
20 CTTTCGTGTGGCCTTGGCCTGCTGGGTGGGGGGACTCGTCCCTGTGCTTGGTC 
GCTGTGGCCTTGCTTCCTTTCTGTAAGCAGGGTGCTGTGGTACAGCACTT(^ 
GTGGCCCACTGCTCCGCCTGGCITGCACCAACACCAAGAAGCTGGA 

CCTGGCCTCCCTCGTCATTGTATCTTCCTTGCTGATCACTGCTGTGTCCTACGGCCTCATTG 
TGCTGGCAGTCCTGAGCATCCCCTCTGCTTCAGGCCGTCAGAAGGCCTTCTCTACCTGTAC 
25 CTCCCACITGATAGTGGTGACCCTCTTCT 

CGCAGAGTGGTTCTGTGGACACTAACTGGGCAGTGACAGTAATAACGACATTTGTGACAC 
CACTGTTGAATCCATTCATCTATGCCTrACGTAATGAGCAAGTCAAGGAAGCTTTGAA 
CATGTTTAGGAAGGTAGTGGCAGGGGTTTTAGGGAATCITT^ 
GAGAAAGCAGTAAAGTAA (SEQ ID NO: 146) 

30 

AOLFR79 sequences: 

MTPGELAiASGNHTPVTKFILQGFSNYPD 
IVT^LNVI^FLDICYSSWTPKILVNFLVSDKSISFEGCW 

FLAJGQPLHYGSIMTRGTC^QLVAVSYAFGGANSAIQTGNWALPFCGPNQLTHYYC^ 
3 5 LACANTATARWLYVFSALVTLLPAAVILTS YCLVLVAIGRMRSVAGREKDLSTCASHFLAIAI 
FYGTVVFIVVQPHGSTNNTNGQWSVFYT^ 
(SEQ ED NO: 147) 

ATGACACCTGGAGAACTAGCCCTTGCCAGTGGCAACCACACCCCAGTCACCAAGTTCATCT 
40 TGCAGGGATTCTCCAATTATCCAGACCrCCAGGAGCTTCTCTTCGGAGCCATCCTGCTCAT 

CTATGCCATAACAGTGGTGGGCAACTTGGGAATGATGGCACTCATCTTCACAGACTCCCAT 

CTCCAAAGCCCAATGTATTTCTTCCTCAATC^ 

GTGGTCACACCTAAGCTCTTGGTCAACTTCCTGGTCT 
* GCTGTGTGGTCCAGCTCGCCTTCTTTGTAGTGCATGTGACAGCTGAGAGCTTCCTGCTGGC 
45 CTCCATGGCCTATGACCGCITCCTAGCCATCTGTCAACCCCTCCATTATGGTTCTATCATGA 

CCAGGGGGACCTGTCTCCAGCTGGTAGCTGTGTCCTATGCATTTGGTGGAGCCAACTCCGC 

TATCCAGACTGGAAATGTCTTTGCCCTGCCITrCTGTGGGCCCAACCAG 

TACTGTGACATACCACCCCITCTCCACCrGGCTTGTGCCAACACAGCCACAGCAAGAGTGG 

TCCTCTATGTCTTTTCTGCTCTGGTCACCCTTCTGCCTGCTGCAG 
50 GCTTGGTCTTGGTGGCCATTGGGAGGATGCGCTCAGTAGCAGGGAGGGAGAAGGACCTCT 

CCACTTGTGCCTCCCACITTCTGGCCATTGCCATTTTCT 

GTTCAGCCCCATGGATCTACTAACAATACCAATGGCCAAGTAGTGTCCGTCTTCTACACCA 
TCATAATTCCCATGCTCAATCCCTTCATCTATAGCCTCCGCAACAAGGAGGTGAAGGGCGC 
TCTGCAGAGGAAGCTTCAGGTCAACATCTTTCCCGGCTGA (SEQ ID NO: 148) 

55 
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AOLFR80 sequences: 
MEGINKTAKMQFFFRPFSPDPEVQML^ 
NIJ^VXJEIFVTSSITPLAIANLL^^ 
PLRYRLIMSWSLCVELLVGSLVLGFLLSLPLT^^ 
5 VHKTALYTISFI\aSIPI^LISISYWIWAILiaRSAEGRQQAYSTCSSHIL 

SSYSPEMGRWSVAYTFITPILNPLIYSLRNKELKDALRKALRKF (SEQ ID NO: 149) 

ATGGAAGGAATAAATAAAACTGCAAAGATGCAGTT^ 
CTGAGGTCCAGATGCTGATTTTTGTGGTCTTCCT 
1 0 AAATGCTACAATTGCAGTCATTGTTCAGATCAATCATTCCCTCCACACCCCCATGTACTT^ 
TCCTGGCTAATCTGGCAGTTCTAGAAATCTrCTATACATCTTC 

GCAAACCTCCTTTCAATGGGCAAAACTCCTGTTTCCATCACGGGATGTGGCACCCAGATGT 
TTTTCTTTGTCTTCTTGGGTGGGGCTGATTGTGTCCTGCTGGTAGTCATGG 
TTTATAGCGATCTGTCACCCTCTGCGATACAGGCTCATCATGAGCTGGTCCTTGTGTGTGG 
1 5 AGCTGCTGGTAGGCTCCTTGGTGCTGGGGTTCCTGTTGTCACTGCCACTCACCA 
TTCCATCTCCCATTCTGCCACAATGATGAGATCT 

CATGCGCCTGGCTTGTGCAGACACACGCGTTCACAAGACTGCTCTGTATA 
ATCGTCCTTAGCATCCCCCTCTCAT^ 

TTTACGGATCCGGTCAGCAGAAGGGCGCCAGCAAGCCTACTCTACCTGCTCTTCT 
20 TTAGTGGTCCTCCTGCAGTATGGCTGC^ 

CTCTCCTGAGATGGGCCGGGTGGTATCTC^ 
CCCTTGATCTATAGTTTGAGGAACAAGGAACT^ 
AAATTCTAG (SEQ ID NO: 150) 

25 AOLFR81 sequences: 

MGVKNHSTVTEFLLSGLTEQAELQLPLFCLFLGr^TVTWGNLS 

LSFLDFCYSSVITPKMMKLWMESHLIWETRPSPRMMSNQTLVTEFILQGF 

LFLYSGALTGNVLITIAITF^ 

MAQLYFLTWAASSELLLLTVMAYDRYAAICHPLHYSSMMSKWC 
30 TGLMLRLDFCGPNVIIHFFCEWPLLLLSCSST^ 
LKWLTAWGRQKAFSTCSSHLT^ 
IYTLRNKEVKAALRKLFPFFRN (SEQ ID NO: 151) 



ATGAAGCTGTGGATGGAGAGTCACCTGATAGTCCCAGAAACCCGTCCCAGCCCAAGGATG 
3 5 ATGAGTAACCAGACGTTGGTAACCGAGTTCATCCTGCAGGGCTTTTCGGAGCACCCAGAAT 
ACCGGGTGTTCrTATTCAGCTGTTTCCTCTTCCTCTACTCTGGGGC 
CTCATCACCTTGGCCATCACGTTCAACCCTGGG 

CAACTTGGCTACTATGGACATTATCTGCACCTCTTCCATCATGCCCAAGGCG 
CTGGTGTCGGAAGAGAGCTCCATCTCCTACGGGGGCTGCATGGCCCAGCTCT 

40 CGTGGGCTGCATCCrCAGAGCTGCTGCTCCTCACGGTCATGGCCTATGACCGGTACGCAGC 
CATCTGCCACCCGCTGCATTACAGCAGCATGATGAGCAAGGTGTTCTGCAGCGGGCTGGCC 
ACAGCCGTGTGGCTGCTCTGCGCCGTCAACACGGCCATCCACACGGGGCTGATGCTGCGCT 
TGGATTTCTGTGGCCCCAATGTCATTATCCATTTCTTCTGCGAGGTCCCTCCCCT 
CTCTCCTGCAGCTCCACCTACGTCAACGGTC 

45 * GCATAGTGAACTTCCTGATGACCATCGCGTCCTATGGCTTCATCGTCTCCAGCATCCTGAA 
GGTGAAGACTGCCTGGGGGAGGCAGAAAGCCTTCTCCACCTGCTCT^ 
GTGTGCATGTATTACACCGCTGTCTTCTACGCCTACATAAGCCCGGTCTCT 
CAGGGAAGAGCAAGTTGGCTGGCCTGCTGTACACTG^^ 
CATCTATACHTTGAGAAACAAGGAGGTCAAAG 

50 AGAAATTAA (SEQ ID NO: 1 52) 



AOLFR82 sequences: 

MQLNNNVTEFILLGLTQDPFWKKTVEVIFLRLYLG 
SDTCLSTSIAPRMIVDALLKKTO 
55 SQWVCGVXMAVAWVGSCVHSLVQIFLALSLPFCGPNVINHCF 
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VSNSGAICAVSYVML3TSYWLHSLR]WSA 

MDKM1AWYTVGTSFLNPVTYT1JCNTEVK (SEQ ID NO: 153) 

ATGCAACTGAATAATAATGTGACTGAGTTCATTCTGCTTGGATTGACACAGG 
5 GGAAGAAAATAGTGTTTGTTATTTTTTTGCGTCTCT 
GCTAATCATTATTAGTGTCAAGGCCAG 
TTCTACTTATCITTATCrGATACTTGCCT 
TGCCCTTTTGAAGAAGACAACTV^TCTCCTTCAG 

CATGTCTTTGGCTGCCTGGAGATCTTCATCCTCATCCTCACGGCTGTTG 
1 0 CATCTGTAAGCCCCTGCACTACATGACCATCATAAGCCAGTGGGTCTGTGGTGTTTTGATG 
GCTGTGGCCTGGGTGGGATCCTGTGTGCATTCTTTAGTTCAGATTT^ 
GCCATTCTGTGGCCCCAATGTGATCAATCACT 

CAAGCCTGTTCAGAAACCTATGTGGTTAACCTACTCCTGGTTTCCAATAGTGGG 
GTGCAGTGAGTTATGTCATGCTAATATTCTCCTATGTCATCTTCTTGC^ 
1 5 CACAGTGCTGAAGTGATAAAGAAAGCACTTTCCACATGTGTCTCCCACATCATTGTGGTCA 
TCTTGTTCTTTGGACCTTGCATATTTATGTACACATGCCCTGCAACCG 
AAGATGATAGCTGTATTTTATACAGTTGGAACATCITTTCTCAACCCT 

GAAGAATACAGAAGTGAAAAGTGCCATGAGGAAGCTTTGGAGCAAGAAATTGATCACAGA 
TGACAAAAGATAA (SEQ ID NO: 154) 

20 

AOLFR83 sequences: 

MGNWTAAVTEFVLLGFSLSREVELLLLVLLIJ^TFLLTLLGNLLnSTV 
SILDILFTSVISPKVIANLGSRDKTISFAGC 
TIMRPSVCIGTVWSWGGFI^\^^ 
25 MLSSMVHXCIVLVAYSYTYIILTI^^ 

EINKJPLVI^SVVTPFLNPFIYTLRNDTVQGV^ 
GRACSSPPCVYSVKLQC (SEQ ID NO: 155) 



ATGGGTAACTGGACTGCAGCGGTGACTGAGTTTGTTCTGCTGGGGTTTTCCCTG 
30 AGGTGGAGCTGCTGCTCCTGGTGCTCCTGCTGCCCACGTTCCT 
CCTGCTCATCATCTCCACTGTGCTGTCCTGCT 

TGTGCAACCTCTCTATCCTGGACATCCTCTTCACCTCAGTCATCTCTCCAA^ 

AACTTAGGATCTAGGGATAAAACCATCTCCTTTGCCGGATGTATCACC 

ACTTTTTCTTGGGCACAGTTGAGTTCCTCCTGCTGACGGTCATGTC 

35 ACCATCTGCTGCCCCCTGCGGTACACCACCATCATGAGACCTTCTGTCTGCATTGGGACCG 
TTGTATTCTCTTGGGTGGGAGGCTTCCT^ 
CTGCCCTTCTGTGGCTCCAATATCATTAACCACTTCTTCT 
CCTGGCCTGTGCAGACACCACTGCCATCGAGCTGATGGATTTTATGCTTTC^ 
ATCCTCTGCTGCATAGTCCTCGTGGCCTATTCCTATACGTACATCATCTTGACCATAGT^ 

40 CATTCCITCTGCAAGTGGAAGGAAGAAGGCCTTTAATACCTGTGCTTCCCAC 

GTCATCATTCCTAGTGGCATCACTGTGTTTATCTATGTGACTCCCTCCCAGAAAGAATATCT 
GGAGATCAACAAGATCCCTTTGGTTCTGAGCAGTC^ 

ATATATACTCTGAGGAATGACACAGTGCAGGGAGTCCTCAGGGATGTGTGGGTCAGGGTT 
CGAGGAGTTTTTGAAAAGAGGATGAGGGCAGTGCTGAGAAGCAGATTATCCTCCAACAAA 
45 « GACCACCAAGGAAGGGCITGCTCTTCTCCACCATGTGTCTATTCTGTAj^AG 
AG (SEQ ID NO: 156) 



AOLFR85 sequences: 
MGAKJ^JWTEFVLFGLFESI^M 
50 SFADI CYP STTIPKMIADTF VEHKII SFNG CMTQLF S AHWG GTEIFLLT AMA YDR YVAJCRPLIIY 
TAJMDO^CGLLAGASWLAGFLHSILQTLLTVQIPFCGPN^ 
GLIWANSGMISI^SFFILnSYVIILL^ 

TTIAADKLIILFNIYMPPLLNPLTYTL^^ (SEQ ED NO: 157) 

55 ATGGGTGCCAAGAACAATGTGACTGAGTTTGTTTTATTTGGCCTrTTTGA 
TGCAGCATACATGCTTTGTGGTATTCTTCCTCITTCATGTGCT 
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CTGGTCATGATCACCATCAATGCTAGAAAG 
GCCAGTTGTCTITTGCTGACATATGTTATC 

ACTTTTGTGGAGCATAAGATCATCrCCTTCAATGGCTGCATGACCCAGCT 
CrrTCTTTGGTGGCACTGAGATCTTCCTCCTrACAGCCATGGCCT 
5 ATCTGTAGGCCCCTGCACTACACAGCCATCATGGATTGCCGGAAGTGTGGCCTGCTAGCGG 
GGGCCTCCTGGTTAGCTGGCTTCCTGCATTCCATCCTGCAGACCCT 
CCTTTTTGTGGGCCCAATGAGATAGACAACTTCTTCT 

GGCCTGTGCAGACACCTACATGGTAGGTCTCATCGTGGTGGCCAACAGCGGTATGATTTCT 
TTAGCATCCITTTITATCCTTATCATTTCCT^ 
10 GTCATCTGAGGACCGGCGTAAGGCTGTCTCCACATGTGGCTCACACGTAATCACTGTCCTT 
TTGGTTCTCATGCCCCCCATGTTCATGTACATTCGTCCCTCCACCACCCTGGCTGCTGACAA 
ACITATCATCCTCTTTAACATTGTGATGCCACCTTTGCTG^ 

GGAACAACGATGTGAAAAATGCCATGAGGAAGCTGTTTAGGGTCAAGAGGAGCTTAGGGG 
AGAAGTGA (SEQ ID NO: 158) 

15 

AOLFR86 sequences: 
MQLVLLLMFLLWIGNTAPAFS 

GNMLIWTlTSSPTLASPVYFFLAlSnLSFIDTFYSSSMAPKX 
LGGVEIILLTVMAYDRYVAICKPLHNTTIMTRHLCAML 
20 GPNVINHFACDLYPLLEVACTNT^ 

KAIi>TCGAHFIVVALFFWCIFTYVHPFS 
KLFTW (SEQ ID NO: 159) 

ATGCAATTAGTTCTATTACTTATC 
25 CTCAGTGACCTTGGAATCTATGGACATACCACAAAATATCACAGAATTTTTCATGCT 
CTCTCACAGAACTCAGAGGTACAGAGAGTTCTCTTT 

TCACGGTTTGTGGCAACATGCTCATTGTGGTCACTATCACCTCCAGCCCCACGCTGGCITC 
CCCTGTGTATTTTTTCCTGGCCAACCTATCCTTT 

TCCTAAACTCATTGCTGACTCATTGTATGAGGGGAGAACCATCTCTTATGA 

30 GCTCAGCTCTTTGGAGCTCATTTTTTGGGAGGTGTTC 

CITATGACCGCTATGTGGCCATCTGTAAGCCCCTGCACAATACTACCATCATGACCAGGCA 
TCTCTGTGCCATGCTTGTAGGGGTGGCTTGGCITGGGGGCriTCCT 
CTCCTCCTGGTCCTTTGGTTGCCCTTCTGTGGGCCCAATGTGATCAATCACTTTGCCT 
CTTGTACCCTTTGCTGGAAGTTGCCTGCACCAATACGTATGTCATTGGTCTGCT 

35 GCCAACAGTGGTTTAATCTGCCTGTTGAACTTCCTCATGCTGGCT 

CCTGTACTCCTTGAGGTCCCACAGTGCAGATGGGAGATGCAAAGCCCTCTCCACCTGTGGA 

GCCCACTTCATTGTTGTTGCCTTGTTCTCT 

TCTACTTTACCTATAGACAAAAATATGGCATTATTTTATGGTATTCT^ 
TCCACTCATTTATACCCTGAGAAATGAAGAGGTAAAAAATGCCATGAGAAAGCT 
40 TGGTAA (SEQ ID NO: 1 60) 



AOLFR87 sequences: 

MNNIAQLSLGFn)LGIPSVLQKIILTKJILL^ 

LLGLTQNAEAQKI.LFAVFrLrYFLTMVDM.IIVVTITTSPALDSPV^ 
45 ' KMn^LLTEKKTISFSGCMTQLFVEHFFGGVEIILLVVMAY^ 

LVAMAWVGGFLHALIQMLLIVWLPFCGPNVmHFICDLFPLLK^ 
CMLIFSILITSYVLILCSQIOCALSTCAFHITVVVLFFWCILWLRPMITF 
LNPLIYTLRNTEVKNAMKQLWSQIIWGNNLCD (SEQ ID NO: 161) 

50 ATGAATAACATAGCTCAACITAGTCTTGGGTTTATAGATTTAGG 

AGAAAATAATCCTGACCAAAATTATTTTATTGTTCAAAATGTATGTO^ 
TTGTGCTATTCACAGAAAAATCAATTATCCAAATACCAAACTGGATTTCGAG 
AACATAACGGAATTCATCITGCTTGGCCTGACACAGAACGCAGAGGCACAGAAACTCrTGT 
TTGCTGTGTTTACACTCATCTACTTTCTCACCATGGTAGACAACCTAATCAT^ 

55 ATCACCACCAGCCCAGCCCTGGACTCCCCCGTGTATTTTTTTCTGTCT^ 

AGATGGCTGCTCCTCTTCTACCATGGCCCCCAAAATGATATTTGACTTACT 
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AAAACTATTTCCTTCAGTGG GTGCATG ACCCAGCTCTTTGTAG AAC ATTTCTTTGG GGGAG 
TTGAGATCATTCTGCTCGTGGTGATGGCCTATGACTGCTATGTGGCCATCTGCAAGCCCCT 
GTACTACCTGATCACAATGAACAGGCAGGTATGTGGCCTCCTGGTGGCCATGGCATGGGTC 
GGGGGATTTCTTCACGCTCTGATTCAAATGCTTTTAATAGTCT 
5 CAATGTCATTGACCATTTCATCTGTGACCTTTTCCCTCTGCTAAAACT 
CTCACGTCTTTGGACTCTTTGTTGCCGCCAACAGTC 

ATTCTTATTACCTCTTACGTCCTAATCCTCTGCTCACAGCGGAAGGCTCT 
CnTCCATATCACTGTAGTCGTCCTATTCTTTGTTCCCTGTATATTGGTGTACCT^ 
TGATCACCTTCCCTATTGATAAAGCTGTGT^ 
1 0 AACCCTTTAATCTACACCCTCAGAAACACAGAGGTGAAAAATGCCATGAAGCAGCT 
AGCCAAATAATCTGGGGTAACAATTTGTGTGATTAG (SEQ ID NO: 162) 



AOLFR88 sequences: 

MWQKNQTSLADFILEGLFDDSLTHlJLFSLTMVWLIAVSGNTLTILLICro 
1 5 LSLMDLMHVSTIILKMATNYl^ 

PUtYAVLMNKKVGLMMAVMS^^ 
GDITVYETTVYISSILLLLPimSTSYW^ 

YMRPRS QCTLLQNKVG S W YSDTPTLNSLI YTLRNKD V AKAIJRR^ 
RV (SEQ ID NO: 163) 

20 

ATGTGGCAGAAGAATCAGACCTCTCTGGCAGACTTC 

CCCTTACCCACCTTTTCCTTTTCTCCITGACCA 

AACACCCTCACCATTCTCCTCATCTGCAT^ 

GCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCTCCACAATCATCCrrGAAGATGGCT 
25 ACCAACTACCTATCTGGCAAGAAATCTATCTCCTTTGTGGGCT 
TCTATTTGTGTCTAGGTGGTGCTGAATGTTTTCT 

GTTGCCATCTGTCATCCACTGCGCTATGCTGTGCTCATGAACAAGAAGGTGGGACTGATGA 
TGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACTCCCTAATTCACATGGCGATCTTGAT 
GCACTTCCCTTTCTGTGGGCCTCGGAAAGTCTACCACITCTACTGTGA 
30 TGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTACATCAGCAGCATTCT 
CCTCCTCCTCCCCATCITCCTGATTTCTACATCCTATGTCT^ 

GATGCGCTCATCTGGGAGCAAGAGAAATGCCTTTGCCACITGTGGCTCCCACCTCACGGTG 
GTTTCTCTTTGGTTTGGTGCCTGCATCITCTCCT 

ATTGCAGAACAAAGTTGGTTCTGTGTTCTACAGCATCATTACGCCCACATTGAATTCT 
35 ATTTATACTCTCCGGAATAAAGATO 

GTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTGTAG (SEQ ID NO: 
164) 



AOLFR89 sequences: 

40 MLDPSISSHTLYLHSLFPQGLRKGTlvrW 

GNTLTILLICIDPQLHTPMYFLLSQLSLMDL^ 
CLGGAECFLI^VMSYDRYVAIOIPLRYA\^MNKXVGLM 
PFCGPRXVYHFYCEFPAVVKLVCGDITVYETTVYISSILLLLPIFLI^ 
RNAFATCGSHLTVVSLWFGACIFSYMRPRSQCTLL^ 

45 * KALRRVLRRDVITQCIQRJLQLWLPRV (SEQ ID NO: 165) 



ATGCTGGACCCCAGTATTTCCAGTCACACTCTTTATCTCCACTCTCTGTTTCCTC^ 
GAGAAAGGGGACAATGTGGCAGAAGAATCAGACCTCTCTGGCAGACTTCATCCrTGAGGG 
GCTCTTCGATGACTCCCTTACCCACCTTTTC^ 
50 TGCGGTGAGTGGCAACACCCTCACCATTCTCCTCATCTGCATTGATCCCCAGCTTCATACA 
CCAATGTATTTCCTGCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCTCCACAACCA 
CCTGAAGATGGCTACCAACTACCTATCTGGCAAGAAATCT 
ACCCAGCACrTCCTCTATTTGTGTCTAGGTGGTGCTGAATGTTTTCT 

CTATGACCGCTATGTTGCCATCTGTCATCCACTGCGCTATGCTGTGCTCATGAACAAGAAG 
55 GTGGGACTGATGATGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACTCX^CTAATTCACA 
TGGCGATCnTGATGCACTTCCCTTTCTGTG 
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GTTCCCAGCTGTTGTGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTAC 
ATCAGCAGCATTCTCCTCCTCCTCCCCATCTTCCTGATT^ 

CAAAGTGTCATTCAGATGCGCTCATCTGGGAGCAAGAGAAATGCCTTTGCCACT 
CCCACCTCACGGTGGTTTCTCITTGGTTTGGTGCCTGCATCTTCT 
5 TCCCAGTGCACTCTATTGCAGAACAAAGTTGGTTCTGTGTTCTACAGCATCATTACGCC 
CATTGAATTCTCTGATTTATACTCTCCGGAATAAAGATGTAGCTAAGGCT 
GCTGAGGAGAGATGTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTG 
TAG (SEQ ID NO: 166) 



1 0 AOLFR90 sequences: 

MFSMTTEALNNFALGCD^LMTM 
VLLGLSQNPNVQEIWVWLFVYIATVGGNMLIV^ 
TPKMIVDSLYVTKTISFEGCMMQLFAEHFFAGVEVIVLTAMAYDR 
CGILMGVAWTGGLLHSMIQILFTFQLPFCGPNVINHFMCDLYPLLELACTT^ 
1 5 FICIWSLLLVSYAVILLSLRTHSSEGRWKALSTCGSH1AVVILFFW 

AIFYIILNPLLNPLIYTFRNKEVKQAMRW (SEQ ID NO: 167) 

ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCACTTGGATGTACC 
TGACTATGATACCACAAATTGATCTGAAGCAAATTTTCCTTTGTCCT 
20 CATGATCCCTGTTGGAGCITTCATCTTTTCCTTGGGAAACAT 

ACTGAGTTTGTGCTCCTGGGACTTTCACAGAATCCAAATGTTCAGGA 

TATTTTTGTTTGTCTACATTGCAACTGTTGGGGGCAACATGCTAATTGTAGTAACCATTCT 

AGCAGCCCTGCTCTTCTGGTGTCTC^ 

TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTATGTGACAAAA 
25 ACCATCTCTTTTGAAGGCTGCATGATC 

AGGTGATTGTCCTCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCCTTGCA 

TTACTCTTCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 

GGCCTCTTGCATTCCATGATACAAATTCTTTTTACTT^ 

TGTCATCAATCACTTTATGTGTGACTTGTACCCGTTACTGGAGCTTGCCTGCACTGATACT 
30 ACATCTTTGGCCTCATGGTGGTCATCAACAGTGGGTTTATCTGCATCATAAACTTCT 

TTGCTTGTCTCCTATGCTGTCATCTTGCTCTCTCTGAGAACACACAGTTCT 

GAAAGCTCTCTCCACCTGTGGATCTCACATO 

TATTTGTATATACACGACCTCCATCTC 

ATCATCTTAAATCCCTTGCTCAATCCTTTGATTTACACITT 
35 AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 

AACTTTAA (SEQ ID NO: 168) 



AOLFR91 sequences: 

MGNWSTVTEITLIAFPALLEIRISLFVVLVVTYTLTATGM 
40 DILYTTVITPKLIACLLGEEKTISFAGCMIQTY^ 

MNSRACLLLVLGCWVGAFLSVXFPTIVVTRLPYCRKEINHFFCDIAPLL 
SAEVILSSLAFTTGSYVYnSTILRIPST^ 

YDKVAAVLITWTPLLNPFIYSLRNEKVQE^ (SEQ JD NO: 169) 

45 ATGGGAAACTGGAGCACTGTGACTGAAATCACCCTAATTGCCTTCCCAGCTCT 
TTCGAATATCTCTCTTCGTGGTTCTTGTGGTAACTTACACATTAACAGCAACA 
CACCATCATCTCCCTGATATGGATTGATCATCGCCTGCAAACTCCAATGTACTTCTTCCT 
GTAATTTGTCCTTTCTGGATATCTTATACACCACTGTCATTACCCCAAAGTTGTTG 
CTCCTAGGAGAAGAGAAAACCATATCTTTTGCTGGTTGCATGATCCAAACATAT^ 

50 TCTTTCTGGGGACGGTGGAGTTTATCCTCTTGGCGGTGATGTCCnTTGACCGCTACATGGC 
TATCTGCGACCCACTGCACTACACGGTCATCATGAACAGCAGGGCCTGCCTTCTGCTGGTT 
CTGGGATGCTGGGTGGGAGCCTTCCTGTCTGTGTTGTTTCCAACCATTGTAGTG 
TACCTTACTGTAGGAAAGAAATTAATCATTTCTTCTGTGACATTGCCCCT 
GCCTGTATAAATACTCACCTCATTGAGAAGATAAACTTTCTCCTCT 

55 GAGCTCCCTGGCATTCACTACTGGGTCCTACGTGTACATAATTTCTACCATCCT 
CCTCCACCCAGGGCCGTCAGAAAGCTTTTTCTACCTGTGCTTCTCACATCACT 
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ATTGCCCACGGGAGCAACATCTTTGTGTATGTGAGACCCAATCAGAACTCCTCACTGGATT 
ATGACAAGGTGGCCGCTGTCCTCATCACAGTGGTGACCCCTCTCCTGAACCCTTTTATCTA 
CAGCTTGAGGAATGAGAAGGTACAGGAAGTGTTGAGAGAGACAGTGAACAGAATCATGAC 
CTTGATACAAAG G AAAACTTGA (SEQ ID NO: 170) 

5 

AOLFR92 sequences: 
MRNG^ 

IWYTTTVIPKIXGTFWARTVICMSCCLLQAF^ 
TSKLCLQLALSSWWGFTIWCQTMLLIQI^ 
1 0 TILVTPGSLLFNMISYIYI^ 

INKWSVUsTTILTPI^^ (SEQ ID NO: 171) 

ATGAGAAATGGCACAGTAATCACAGAATTCATCCTGCTAGGCTTTCCTGTT^ 
TACAAACACCTCTCTTTATTGCAATCTTTCTCACCTACA 
1 5 CTTATTATTGCCACTGTGTGGGCTGAGCCCAGGCTACA 
TAACTTGTCITTCIT^ 

TTTGTAGTGGCAAGAACAGTAATCTGCATGTCCTC 

TCTTCGTGGGCACCACCGAGTTCTTGATCCTCACTATCATGTCTTTTGACCGCTACCT 
ATCTGCAATCCCCITCACCACCCCACCATCATGACCAGCAAACTCTGCCTGCAGCTGGCCC 
20 TGAGCTCCTGGGTGGTGGGCTTCACCATTGTCITTTGTCAGACGATGCTGCT 
GCCATTCTGTGGCAATAATGTTATCAGTCATTTCT^ 

GCCGCCTGCATAGACACCAGCATTTTGGAACTCCTGGGCGTCATAGCAACCATCCTTGTGA 
TCCCAGGGTCACTTCTCTTTAATATGATTTCTTATATCTACATTCTG 
ATTCCirCAGCCACTGGCCACCAAAAGACTTTCTCTACCTGTGCCT 
25 CTCCCTGCTCTACGGGGCTGTTCTGTTCATGTACCTAAGACCCACAGCACACTCCT 
AGATTAATAAGGTGGTGTCTGTGCTAAATACTATCCTCACCCCCCTTCTGAA 
TATACTATTAGAAACAAGGAGGTGAAGGGAGCCTTAAGAAAGGCAATGACTTGCCCAAAG 
ACTGGTCATGCAAAGTAA (SEQ ID NO: 172) 

30 AOLFR93 sequences: 

MLMNYSSATCFYLLGFPGSEELHHILFAIFFFFYLV 

SALEILVTTnVPVMLWGLIXPGMQTT^ACWQLF^ 

PLRYNIIMNRHTCNF^ 

NTIJFTEFILFLMAVFVIJGSLIPTIVSNAYIISTILKIP 
35 VKPKQTQAADYNWWSLMVSVVTC^ (SEQ ID 

NO: 173) 

ATGTTGATGAATTACTCTAGTGCCACTGA^ 

ACTA C ATC ATATCCTTTTTG CTATATTCITCTTTTTCT A CTTG GTG ACATTAATGG G AAAC A 
40 CAGTCATCATCATGATTGTCTGTGTGGATAAACGTCTGCAGTCCCCCATGTATTTCITCCTC 
GGCCACCTCTCTGCCCTGGAGATCCTGGTCACAACCATAATCGTCCCCGTGATGCTTTGGG 
GATTGCTGCTCCCTGGGATGCAGACAATATATTTGTCTGCCT 

TACCTTGCTGTGGGGACAACAGAGTTCGCATTACTTGGAGCAATGGCTGTGGACCGTTATG 
* TGGCTGTCTGTAACCCTCTGAGGTACAA 
45 GGTTCTTGTGTCATGGGTGTTTGGGTTTCT1TTTCAAATCTGGCCG 

AGCTTACTTACTGCAAATCAAATGTGGTGAA 

CAAACTATCCTGCAATAATACTCITTTCACGGAGTTTATCCT 

TTCrCTTTGGTTCTTTGATCCCTACAATTGTCTCCAACGCCT 

AAGATCCCGTCATCCTCTGGCCGGAGGAAATCC^ 
50 TGTTGTGATTGGCTACGGCAGCTGCTTGTTTCTCTACGTGAAACCCAAGCAAACGCAGGCA 

G CTG ATTA C AATTG G GTAGTTTCCCTG ATG GTTTCA GTAGT AACTCCTTTCCTC AATCCTFT 

CATCTTCACCCTCCGGAATGATAAAGTCATAGAGGCCCTTCGGGATGGGGTGAAACGCTGC 

TGTCAACTATTCAGGAATTAG (SEQ ID NO: 174) 
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AOLFR94 sequences: 

METWVNQSYTDGFFLLGIFSHSTADLV^ 

LSQLSLMDLMLVCTNWKMAAM^ 

ISHPLHYPILMNQRVCLQITGSSWAFGnDGLIQMVVVMNFPYCGLI^ 
5 VDTSLFEKVIFACCWMLLFPFSIWASYAH^^ 
AAMFIYLRPRHYRAPSHDKVASIFYTVLTPM^ 
(SEQIDNO: 175) 

ATGGAGACGTGGGTGAACCAGTCCTACACAGATGGCTTCTTCCTCTTAGGCATCTTCT 
10 ACAGTACTGCTGACCTTGTCCTCITCT 

GGGAATGTCCTCCTCATCTTCCT^ 

CTTCCTCAGCCAGCTCTCCCTC^ 

GCAGCCAACTTCCTGTCTGGCAGGAAGTCC^^ 

GCCTCTTTGTCTGTCTTGTGGGATCTGAGGGGCTCTTGCTGGGA 
15 CTATGTGGCCATTAGCCACCCACTTCACTATCCCATCCTCATGAATCAGAGGGTCTGTCT 

AGATTACTGGGAGCTCCTGGGCCTTTGGGATAATCGATC 

AATGAATTTCCCCTACTGTGGCTTGAGGAAGGTGAACCATTTCTTCT 

TTGTTGAAGCTGGCCTGTGTAGACACATCC^ 

TCTTCATGCTTCTCTTCCCATTCT 
20 GTGCTGCAAATGCACTCTGCTCAGGCCTGGAAAAAGGCCCTGGCCACCT 

TGACAGCTGTCACCCTCTTCTATGGGGCAGCCATGTTCATCTACCTGAGGCCTAGGCACTA 

CCGGGCCCCCAGCCATGACAAGGTGGCCTCTATCTTCTACACGGTCCTTACTCCCATGCT 

AACCCCCTCATTTACAGCTTGAGGAACAGGGAGGTGATGGGGGCACTGAGGAAGGGGCTG 

GACCGCTGCAGGATCGGCAGCCAGCACTGA (SEQIDNO: 176) 

25 

AOLFR95 sequences: 

MLGSKPRVHLYn^PCASQQVSTMGDRGTSMISEMTO 
GNVGMMTIIMTDPRLNTPMWFLGNLSFIDLFYSSV1EPKAMIOT 
LLIVTEGFLLAAMAYDRFIAICNPLLYSVQMSTRLCTQLVAGSYFCGCISSVEQTSM 
30 RAVDHFYCDSRPLQRLSCSDLFIHRMISFSLSCT^ 

CSSHLGWSVLYGAWFMYLTPDRFPELSKVASLCYSLVTPMLNPLIYSLRNKDV 
KKNIIL (SEQ ID NO: 177) 

ATGCTAGGATCCAAACCAAGAGTTCATTTGTATATTTTGCCCTGTGCCT 
35 TACCATGGGTGACAGGGGAACAAGCAATCACTCAGAAATGACTGACTTCATTCTTGCAGG 
CTTCAGGGTACGCCCAGAGCTCCACATTCTC 

TGATCCTTCTAGGGAATGTTGGGATGATGACCATTATTATGACTGATCCTCGGCTGAACAC 
ACCAATGTATTTTTTCCTAGGCAATCTCTCCTrCAT^ 
ACCCAAGGCTATGATCAACTTCTGGTCT 
40 GCCCAGCTCTTTCTCITTGCCCTCCTCATTGTGACT 
TTATGACCGCTTTATTGCCATCTGCA 

TGTGTACTCAGTTGGTGGCTGGTTCCTATTTTTGTGGCTGCATTA 

AGCATGACATTTACTTTATCTTTTTGCGCTTCTCGGG 

TCGCCCACITCAGAGACTGTCrre 

45 ■ TATCATGTATTATTATCTTGCCTACTATCATAGTCATTATAGTATCTTACATC 

TCCACAGTTCTAAAGATACATTCTACTGAGGGACATAAGAAGGCCTTCTCCACCTGCAGCT 
CTCACCTGGGAGTTGTGAGTGTGCTGTATGGTGCTGTCTTTTTTATGTATCT 
AGATTTCCTGAGCTGAGTAAAGTGGCATCCTTATGTTACTCCCTAGTCACTCCCATGTTGA 
ATCCTTTGATTTACTCTCTGAGGAACAAAGATGTCCAAGAGGCTCT 

50 GAAGAAAAATATTATTCTTTGA (SEQ ID NO: 178) 



AOLFR96 sequences: 

MICENHTRVTEFILLGFTNNPEMQVSLFIFFLAJYTVTLLGNFLIV^^ 
LSLLEVCFTLVMWKMLVDLVSPR 
55 LHYSVIMNRSLCLWMMGSWM 

DTTMYEMQAIASTLLFIMFPFCLILVSYTRmTILRM 



-123- 



BNSDOCID: <WO_0168805A2_L> 



WO 01/68805 



PCTAJS01/07771 



TYLRPKSNQSPESKJ<XVSLSYTVITPIV^ (SEQ 
ID NO: 179) 

ATGATCTGTGAAAATCACACCAGAGTCACTGAATTTATTCTTC^ 
5 CCGAGATGCAAGTTTCCCTCITrATTTTTT^ 

AACTTTCTrATTGTCACAGTTACCAGTGTGGATCT 

TCTTCAAAATCTGTCACTTCTTC 

TAGATCTAGTGTCCCCAAGGAAAATTATCT 

CTTCTTCTTCTTTGGCAGTTCTGAATGTTTCCTT 
1 0 GGCCATCTGTAACCCTCTCCATTATTCAGTCAT 

GCCATAGGCTCTTGGATGTCCGGTGTTCCTGTGTCTATGCTACAGACAGCTTGGATGATGG 

CCCTTCCITTCTGTGGACCAAATGCCGTGGACCACriTTTTCT 

AAACTAGTCACAGTGGATACAACCATGTATGAAA 

TTATCATGTTTCCCITTTGTCTCATTTTGGTTTCCTA 
1 5 AGGATGTCCTCTGCCACTGGCCGCCAGAAGGCATTTTCTACTrGTTCCTCACACCT 

GGTGTCCCTCTTCTACGGAACAGCCAGTCTGACCTACCTGCGGCCCAAATCAAACCAGTCC 

CCtGAGAGCAAGAAGCTAGTGTCATTGTCCTACACTGTCATCACACCTATGCTAAACCCCA 

TCATCTACGGCCTGAGGAACAATGAAGTGAAAGGGGCTGTCAAGAGGACAATCACTCAAA 

AAGTCTTACAGAAGTTAGATGTGTTTTGA (SEQ ID NO: 180) 

20 

AOLFR97 sequences: 

MTEFHLQSQMPSIRL1PRRLSLGRIKPSQSPRCSTSFMVW 
LGLTTDPQLQM.LFVWLGMYTATLLGNLVMFLLIHVSATLHT^ 
PQTLVNFLAKRKVISWGCMTQMFFYAGFATSECYLIAAMAYDRYA^ 
25 ASLrVGSYSAGFLNSLIHTGCffSLKFCGAHV^^ 
CTLTILISYFLILNTILKMSSAQGRFKAFSTCASH^ 

VIYTVVIPVLNPLMYSLRNK^ (SEQ ID NO: 181) 



ATGACAGAGTTTCATCTGCAAAGCCAAATC 
30 CCTTAGGCAGAATTAAACCCAGTCAGAGCCCCAGGTGTTCAACCTCATTTATGGTGGTGCC 
TTCTTTCTCCATCGCAGAGCA CTGGAGAAGGATGAAAGGGGCAAACCTGAGCCAA GGGAT 
GGAGTTTGAGCTCTTGGGCCTCACCACTGACCCCCAG 

TTCCTGGGCATGTACACAGCCACTCTGCTGGGGAACCTGGTCATGTTCCTCCTGATCCATG 
TGAGTGCCACCCHXjCACACACCCATGTACTCCCTCCT 
35 TGCTACTCCTCCACGGTTGTGCCCCAGACCCTGGTGAACTTCrTGGCCAA 
TCTCTTATTTTGGCTGCATGACTCAGATGTTCTTCTATGCGG 

TATCTCATCGCTGCCATGGCCTATGACCGCTATGCCGCTATTTGTAACCCCCTGCTCT 
AACCATCATGTCTCCTGAGGTCTGTGCCTCGCTGATTGTGGGCTCCTACAGTGCAGGATTC 
CTCAATTCTCTrATCCACACTGGCTGTATCTTTAGTCTGAAA^ 
40 CACTCACTTCHTCTGTGATGGGCCACCCA 
GTGAGATCCTGCTCTTCATTTTTGCTC^ 

ATCTCCTACTTCTTAATTCTCAACACCATCCTGAAAATGAGCT 

AGGCATTTTCCACCTGTGCATCCCACCTCACTGCCATCTGCCTCTTCTTTGGCACA^ 
TTTATGTACCTGCGCCCCAGGTCCAGCTACTCCTTGACCCAGGACCGCACAGTTGCTGTCA 
45 * TCTACACAGTGGTGATCCCAGTGCrGAACCCCCTCATGTACTCTTTGAGAAACAAGGATGT 
GAAGAAAGCTTTAATAAAGGTTTGGGGTAGGAAAACAATGGAATGA (SEQ ID NO: 182) 



AOLFR98 sequences: 

MRGFNKTTVVTQFILVGFSSLGELQLLLFVIFLLLYLTI^ 
50 LSFSESCTTFVIIPQLLVHLLSDTKT^ 

YTLIINKM.GL£LISI^GATGFELALVATNLICDNC^ 
LALFSLSlLVIMVPFLLILISYGFIVNTrLKJPSAEGKKA^ 

SASDKDQLVAVTYTVVTPLLNPLVYSLRhnCEVKTALKR (SEQ ID NO: 183) 

55 ATGCGAGGTTTCAACAAAACCACTGTGGTTACACAGTTCATCCTGGTGGGTTTCTCCAGCC 
TGGGGGAGCTCCAGCTGCrGCTTTTTGTCATCTTTCTTCT^ 
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GCCAATGTGACCATCATGGCCGTTATTCGCTTCAGCTGGACTCTCCACACTCCCATGTATG 
GCTTTCTATTC^TCCTTTCATTTTCT 

TGGTCCACCTGCTCTCAGACACCAAGACCATCTCC^CATGGCCrGTGCCACCCAGCrGTT 
CTTTTTCCTTGGCTTTGCTTC 
5 ATGTAGCAATTTGTCACCCTCTGAGGTACACACTCATCATAAACAAAAGGGTGGGGTTGGA 
GTTGATTTCTCTCTCAGGAGCCACAGGTTTCTTTATTGCTTTGGTGGC 
GTGACATGCGTTTTTGTGGCCCCAACAGGGTTA 
TATCAAGTTAGCCTGCACTGACACCCATGTGAAAGAGCTGG 
CTGGTAATTATGGTGCCITTTCTGTTAATTCTCATATCCTATGGCT^ 
10 CCTGAAGATCCCCTCAGCTGAGGGCAAGAAGGCCTTTGTCACCTGTGCCTCACATCT 

GTGGTCTTTGTCCACTATGGCTGTGCCTCTATCATCTATCTGCGGCCCAAGTCCAAGTCT 
CTCAGACAAGGATCAGTTGGTGGCAGTGACCTACACAGTGGTTACTCCCnTACTTAATCCT 
CTTGTCTACAGTCTGAGGAACAAAGAGGTAAAAACTGCATTGAAAAGAGTTC^ 
CCTGTGGCAACCAAGATGAGCTAA (SEQIDNO: 184) 

15 

AOLFR99 sequences: 

MERVNETVVREVIFLGFSSLARLQQLLFVIF^ 
SEICYTFHWKMLVDLLSQKK^ 
LMGHGVCMGLVAAACACGFTVAQIITSLW 
20 IFMLCTLVLAIPLLLILVSYVHILSAILQFPST^ 

SSSQDALISVSYTnTPLFNPMIYSLR>^FKSALCKIVRRTISLL (SEQIDNO: 185) 



ATGGAGCGGGTCAATGAGACTGTGGTGAGAGAGGTCATCTTCCTCGGCITCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCTCTTTGTTATCTTCCT 
25 AATGCAATCATCATTTCCACCATTGTCCTGGACAGGGCCCTTCATATCCCCATGTACTTCTT 
CCTTGCCATCCTCTCTTGCTCTGAGATTTGCTACACCTTCATCATTGTACC 
TTGACCTGCTGTCCCAGAAGAAGACCATTTCTTTCCrGGGCT 
TTCCTCirCCTTGGCTGCTCTCACTCCITTCTGCT 

AGCCATCTGTAACCCACTGCGCTACTCAGTGCTAATGGGACATGGGGTGTGTATGGGACTA 
30 GTGGCTGCTGCCTGTGCCTGTGGCTTCACTGCT^ 
CCTGCCTTTTTATTCCTCC^ 

AGCTGGCATCTCACCATAACCACITTAGTCAGATTGTCATCITCAT 
CTGGCTATCCCCTTATTGTTGATCITGGTGTCCTATGTTCACATCCrCT 
GTTTCCITCCACACTGGGTAGGTG 
35 TCACTGTCCACTATGGCTGTGCCTCCTTTATCTACTTAAGGCCTCAGTCCAACTACT 

AGCCAGGATGCTCTAATATCAGTATCCTACACTATTATAACTCCATTGTTCAACCCAATGA 

TTTATAGCTTGAGAAATAAAGAGTTCAAATCAGCTCTTTGTAA 

TTCCCTGTTGTAA (SEQIDNO: 186) 

40 AOLFR101 sequences: 

MDTGNWSQVAEFIIXGFPHLQGVQIYLFLLLLLIYLMTVLGNLLIFLWCL^ 

LSFSELGYTAATIPKMLANLLSEKK^ 

HYPTLMTPTLCAEIAIGCWLGGLAGPVVEISLISRL^ 

LVDFVINSCKII^TFLLILCSY^ 
45 * KSYSLDYDQAIAVVYSVLTPFLNPFrc^ (SEQIDNO: 187) 



ATGGACACAGGGAACTGGAGCCAGGTAGCAGAATTCATCATCTTGGGCTTCCCCCATCTCC 
AGGGTGTCCAGATTTATCTCTTCCTC^ 

AACCTGCTGATATTCCTGGTGGTCTGCCTGGACTCCCGGCTTCACACACCCATGTACCACT 
50 TTGTCAGCATTCTCTCCTTCTCAGAGCTTGGCTATACAGCrrGCCAC 

GCAAACTTGCTCAGTGAGAAAAAGACCATTTCATTCTCTGGGTGTCTCCT 
TCTTTCACrCCCTTGGAGCGACTGAGTGCTATCTCCTGACAGCTATGGCCT^ 
TTTAGCCATCTGCCGGCCCCTCCACTACCCAACCCTCATGACCCCAACACTTTGTGCAGAG 
ATTGCCATTGGCTGTTGGTTGGGAGGCTTGGCT^ 
55 CACGCCTCCCATTCTGTGGCCCCAATCGCATTCAGCACGTCTT 

CTGAGTTTGGCTTGCACTGATACGTCTATAAATGTCCTAGTAGATTTTGTTA 
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CAAGATCCrAGCCACCTTCCTGCTGATCCTCTGCTCCTATGTGCAGATCATCT 
TCAGAATTCCCTCAGCTGCCGGCAAGAGGAAGGCCATCTCCACGTGTGCCTCCCACTTCAC 
TGTGGTTCTCATCTTCTATG G GAG CATCCTTTCC ATGTATGTGCAGCTGAAG AAGAGCTAC 
TCACTGG ACTATGACCAG GCCCTGGCAGTG GTCTACTCAGTGCTCACACCCTTCCTCAACC 

5 CCTTCATCTACAGCTTGCGCAACAAGGAGATCAAGGAGGCTGTGAGGAGGCAGCTAAAGA 
GAATTGGGATATTGGCATGA (SEQ ID NO: 1 88) 



AOLFR102 sequences: 

MPVGKLVFNQSEPTEFVFRAFITATC 
1 0 FLSNI^FLELCYTTVVWIJMLSNILGAQKPISI^ 
CHPlJlYTLIMTRELCTQMLGGALGljyj^ 

Dm\^QAVLYWSILVLTIPFLLICVSYVHTCAILSIRSAEGRRJ^ 

VYIJRJPRSSTSEDEDSQIALWTFVTP^ (SEQ ID 

NO: 189) 

15 

ATGCCTGTGGGGAAACTTGTCTTCXACCAGTCTGAGCCC 

TCA CCA CA G CCA CTG AATTCCA G GTTCTTCTCITCCITCTCITCCT CTTG ATG 

ATCCTCTGTGGCAACACAGCCATCATCTGGGTGGTGTGCACACACAGCACCCTCCGCACCC 
CGATGTATTTCTTCCTGTCCAACCTGTCTTTCCTGGAACTCTGCT 

20 CCCTTGATGCTTTCCAACATTTTGGGGGCCC 

CCCAAATGTTCTTCTTTGTCACCCTCGGCAGCACGGACTGTTTCCTC^ 
TATGACCGCTATGTGGCTATCTGCCACCCGCTGCACTACACCCTCATCATGACCCGCGAGC 
TGTGCACGCAGATGCTGGGTGGGGCCCTGGGCCTGGCCCTCITCCCCTCCCT 
CGCCTTAATCTTCACCCTGCCCTTTTGCGGCCACCACCAGGAAATCAACCAC^ 

25 ATGTGCCTCCCGTCCTGCGCCTGGCCTGCGCTGACATCCGCGTGCACCAGGCTGTCCTCTA 
TGTCGTGAGCATCCTCGTGCTGACCATCCCCTTCCTC 

TCACCTGTGCCATCCTGAGCATCCGTTCTGCCGAGGGCCGCCGCCGGGCCTTCTCCACCTG 
CTCCTTCCACCTCACCGTGGTCCTC 

CTCGGTCCAGCACCTCAGAGGATGAGGACAGCCAAATCGCGTTGGTCTACACCTTTGTCAC 
30 CCCCTTACTCAACCCTTTGCITTACAGCCT^ 

AGTGCCATTATCCGTAAAGCAGCCTCTGACGCCAACTGA (SEQ ID NO: 190) 



AOLFR103 sequences: 
MAJ5MMLTLVTEFLLIAFTEY 
35 LAEMDVCYSSITVPQMLAVLLEHGAALSYTRC^ 

PLLYVTTLTQQAJRI^LVAGAYVAGLISAI^VRTVSAFn^FCGTSEro 
QEVLIIMFAIFVTPASMVVILVSYLFnVAIMGIPAGSQAKTFS 

NSDQSSEKNRVVSVLYTEVffMLNP^ (SEQ ID NO: 191) 

40 ATGGCAGAGATGAACCTCACCTTGGTGAGCGAGTTCGTCCTTATTGCATTCACTGAATAT^ 
CTGAATGGGCACTCCCTCTCTTCCTCTTGTTATTATTTATGTATCTC 

AACTTAGAGATGATTATTCTGATCCTCATGGATCACCAGCTCCACGCTCCAATGTATTTCCT 
TCTGAGTCACCTCGCTTTCATGGACGTCTGCTACTCATCTATCACTGTCCCCCAGATGCTGG 
€ CAGTGCTGCTGGAGCATGGGGCAGCTTTATCTT^^ 
45 GTTCACCTTCTTTGGTTCCATCGACTGCTACCTCTTGGCCCTCATGGCCT 

TGGCTGTGTGCCAGCCCCTGCTTTATGTCACCATCCTGACACAGCAGGCCCGCnTGAGTCT 
TGTGGCTGGGGCTTACGTTGCTGGTCTCATCAGTC 

ACTCTCTCCTTCTGTGGAACCAGTGAGATTGACTTTATTTTCTGTGACCT 
AAAGTTGACCTGTGGGGAGAGCTACACTCAAGAAGT^^ 
50 GTCATCCCTGCTTCCATGGTGGTGATCTTGGTGTCCTACCTGTTTATCATCGTGGCCATCAT 
GGGGATCCCTGCTGGAAGCCAGGCCAAGACCTTCTCCACCT 
GTGTCACrCTTCTTTGGTACCCTCATCTTCATGTACTTGAGAGGTAACT 
GGAGAAGAATCGGGTAGTGTCTGTGCirTACACAGAGGTCATCCCCATGTTGAATCCCCTC 

ATCTACAGCCTGAGGAACAAGGAAGTGAAGGAGGCCCTGAGAAAAATTCTCAATAGAGCC 
55 AAGTTGTCCTAA (SEQ ID NO: 1 92) 
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AOLFR105 sequences: 

MQGLNHTSVSEFILVGFSAFPHLQLML^ 
> ALSITEILYTVAIIPRMLADLLSTQRSI^ 

RYNVLMSLRGCTCRVGCSWAGGLVMGMW^ 
5 VLVVAKGVGLVCITALLGCFLLI^^ 

VIYIJCPKGPQSPEGDTLMGITYTVLTPF^ (SEQ ID 

NO: 193) 

ATGCAGGGGCTAAACCACACCTCCGTGTCT 
10 CCACCTCCAGCTGATGCTCITCCTGCTGTTCCTGCTGATGTACCT 

ACCTGCTCATCATGGCCACTGTCTGGAGCGAGCGCAGCCTCCACATGCCCATGTACCTCTT 
CCTGTGTGCCCTCTCCATCACCGAGATCCTCTACACCGTGGCCATCATCCCGCGCATGCTG 
GCCGACCTGCTGTCCACCCAGCGCTCCATCGCCn^CCTGGCCTGTGCCAGTCAGATGTTCTT 

CTCCITCAGGTTCGGCTTCACCCACTC 

15 TGGCCATCTGCCACCCCCTGCGTTACAACGTGCTCATGAGCCTGCGGGGCTGCACCTGCCG 
GGTGGGCTGCTCCTGGGCTGGTGGCTTGGTCATGGGGATGGTGGTGACCTCGGCCATTTTC 
CACCTCGCCTTCTGTGGACACAAGGAGATCCACCATTTCTTCTGCCACGTGCCACCTCTGTT 
GAAGTTGGCCTGTGGAGATGATGTGCTGGTGGTGGCCAAAGGCGTGGGCTTGGTGTGTAT 
CACGGCCCTGCTGGGCTGTTTTCTCCTCATCCTCCTCTCCTATGCCTTCATCGTGGC 

20 TCTTGAAGATCCCTTCTGCTGAAGGTCGGAACAAGGCCTTCTCCACCTGTGC 

CACTGTGGTGGTCGTGCACTATGGCTTTGCCTCCGTCATTTACCTGAAGCCCAAAGGTCCC 
CAGTCTCCGGAAGGAGACACCTTGATGGGCATCACCTACACGGTCCTCACACCCITCCT 
GCCCCATCATCTTCAGCCTCAGGAACAAGGAGCTGAAGGTCGCCATGAAGAAGACTTGCTT 
CACCAAACTCTTTCCACAGAACTGCTGA (SEQ ID NO: 194) . 

25 

AOLFR106 sequences: 

METANYTKVTEFVTTGLSQTPEVQLVLFV^ 

FLDIWYSSITAPEMLroFFVERKJISFDGCIAQLFFLHFAGASEMFLLTVM^ 
TIMNQRLCCILVALSWRGGFIHSnQVALIVRLPFCGPN^ 
30 ICSSGLIS WCLIALLMS YAFLLALFKKLSGS GENTNRAMSTCYSHITIVVLMFGPSIYI YARP FD 
SFSLDKVVSVFNTLIFPLRNPIIYTLRNKEVKAAMR^ (SEQ ID NO: 195) 



ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCTCACT 
CAGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCTTCTATTT 
3 5 AATATCCTTATC ATTTGCACCATCAGTCTAG ACCCTCATCTGACCTCTCCTATGTATTTCCT 
GTTGGCTAATCTGGCCrTCCTTGATATTTGGTACT 
TAGACTTCTTTGTGGAGAGGAAGATAATTTC 

CTTACACTTTGCrGGGGCTTCGGAGATGTTCHTGCTCACAGTGATGG 
CTGCTATCTGCCGACCCCTCCACTATGCTACCATCATGAATCAACGTCTCTGCT 
40 GTGGCrCTCTCCTGGAGGGGGGGCTTCATTCATTCTATCATACAGGTGGCT 
GACTTCCTTTCTGTGGGCCCAATGAGTTAGAC^^ 

CCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCTG 
ATCTCTGTGGTGTGTTTGATTGCTCTGTTAATGTCCTATGCCTTCCTTCT 
GAAACTTTCAGGCTCAGGTGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACATT 
45 * ACCATTGTGGTGCTAATGTTTGGGCCATCCATCTACATTTATGCTCGCCCATTTGACTCG^ 
TTCCCTAGATAAAGTGGTGTCTGTGTTCAATACTTTAATATTCCCTT^ 
TTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGTTGGTCACCAAATATA 

TTTTGTGTAAAGAGAAGTGA (SEQ ID NO: 196) 



50 AOLFR107 sequences: 

MELWNFTLGSGFILVGILNDSGSPELLCATITILYLIALISNGLLLLAIT^ 

LSLMDLLFTSWTPKAIADFLRRENTISFGGCALQMFLALTMGGAED 

PLTYMTLMSSRACWLMVA^^ 

TSRYELMVYVMGVTFLffSIAAILASYT 
55 ATFMYVLPSSFHSTRQDNIISWYTIVTPALNPLIYSLRNKEVMRALR^ 

(SEQ ID NO: 197) 
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ATGGAGCTCTGGAACTTCACCITGGGAAG 

GTGGGTCTCCTGAACTG CTCTGTG CTACAATTACAATCCTATACTTGTTGGCCCTG ATCAG 
CAATGGCCTACTGCrCCrGGCTATCACCATGGAAGCCCGGCTCCACATGCCCATGTACCT 
5 CTGCTTGGGCAGCTCTCTCTCATGGACCTCCTGTTCACATCTGTTGTCACT 
TGCGGACTTTCTGCGCAGAGAAAACACCATCTC 

CTGGCACTGACAATGGGTGGTGCTGAGGACCTCCTACTGGCCITCATGGCCT 

ATGTGGCCATTTGTCATCCTCTGACATACATGACCCTCATGAGCTCAAGAGCCTGCTGGCT 

CATGGTGGCCACGTCCTGGATCCTGGCATCCCTAAGTGCCCTAATATATACCGTGTATACC 

1 0 ATGCACTATCCCITCTGCAGGGCCCAGGAGATCAGGCATCTTCTCTGTGAGATCCCACACT 
TGCTGAAGGTGGCCTGTGCTGATACCTCCAGATATGAGCTCATGGTATATGTGATGGGTGT 
GACCITCCrGATTCCCTCTCTTGCTGCTATACTGGCCrCCTA 
TGCTCCATATGCCATCAAATGAGGGGAGGAAGAAAGCCCTTGTCA 
GACTGTGGTTGGGATGTTCTATGGAGCTGCC^ 

1 5 ACAGCACCAGACAAGACAACATCATCTCTGTTTTCTACACAATTGTCACTCCAGCC 

TCCACTCATCTACAGCCTGAGGAATAAGGAGGTCATGCGGGCCTTGAGGAGGGTCCTGGG 
AAAATACATGCTGCCAGCACACTCCACGCTCTAG (SEQ ID NO: 198) 



AOLFR108 sequences: 

20 MCSFFLCQTGKQAKISMGEENQTFVSKFIFLGI^QDLQTQILIJILFLII^ 
SRLHTPMYFFLRNLSFADLCFSTSIVPQVLVHFLVKR^ 
MSYDRYVAVCKPLYYSTIMTQRVCLWLSFRSWASGALVSLVDTSFTF 
PPALLKI^SmTYSTEMAIFSMGVVIL^ 
VVVIJFYGSGIFTYMRPNSKTTK^ 

25 FSHRQ (SEQ ID NO: 199) 



ATGTGTTCITTTTTCTTGTGCCAuAACAGGTAAAC 
ACCAAACCTTTGTGTCCAAGTTTATCTTC^ 
CCTGCTATTTATCCTTTTCCTCATCATTTATCT 
30 TCA^CTCATCTTCCTGGATTCTCGCCTTCACACT 

CCTTTGCAGATCTCTGTTTCTCTACTAGCATTGTCCCTCAAGTGTTG 
AAGAGGAAAACCATTTCTTTTTATGGGTGTATGACACAGATAATTGT 

GGTGTACAGAGTGTGCGCTGCTGGCAGTGATGTCCTATGACCGGTATGTGGCTGTCTGCAA 

GCCCCTGTACTACTCTACCATCATGACACAACGGGTGTGTCTCT 
35 GGGCCAGTGGGGCACTAGTGTCTTTAGTAGATACCAGCITTACTT^ 

GGGACAGAATATAATCAATCACTACITTTGTGAACCTCCTGCCCTCCT 

ATAGACACTTACAGCACAGAAATGGCCATCrTTTCAATGGGCGTGGTAATCCT 

CTGTCTCCCTGATTCTTGGTTCnTATTGGAATATTATCr 

GGGGAAGGGAGACTCAAGGCnTTTTCCACCTGTGGCTCCCATC^ 
40 CTATGGGTCAGGAATATTCACCTACATG 

TAAAATGATATCTGTGTTCTATACAGCGGTC^ 

TTGAGGAACAAAGATGTCAAAGGGGCTCTCAGGAAACTAGTTGGGAGAAAGTGCTTCT 
CATAGGCAGTGA (SEQ ID NO: 200) 

45 * AOLFR109 sequences: 

MLRNGSIVTEFILVGFQQSSTSTRALL^ 
HI^LLDVCFITTTIPQMLIHLVVIU^^ 
PLNYVPnSQKVCVRLVGTAWFFGLINGI^ 
WAIFADAIWn^PMVLTWSYVHI^ 
50 PHSTHGPDKDKPFSIXYTnTPMCNPlIYSFimKEIK^ (SEQ ID NO: 

201) 



ATGCTAAGGAATGGCAGCATAGTGACGGAATTTATCCTCGTGGGCTTTCAGCAGAGCT 
CTTCCACACGAGCATTGCTCTTTGCCCT^ 
55 AATGGCCTCATCATCITTATCACCTCCTGGAC^ 

TC1TCCTCGGCCATCTGTCTCTCCTGGATGTCTGCTTCATCACCACTACCATC 



-128- 



BNSOOCID: <WO 0 1 68805A2_I_> 



WO 01/68805 



PCT/US01/07771 



TTGATCCACCTCGTGGTCAGGGACCACATTGTCTCCTTTGTATGTTGCATGACCCAGATGT 
ACTTTGTCTTCTGTGTTGGTGTGGCCGAGTGCATCCTCITG 

TATGTTG CTATCTG CTACCCACTTAACTATGTCCCGATCATAAGCCAG AAGGTCTGTGTCA 
GGCTTGTGGGAACTGCCTGGTTCTTC^ 
5 ATTCCGAGAGCCCTTCCGCAGAGACAACCACATAGAAAGCTTCTTCTGTGAGGCCCCCATA 
GTGATTGGCCTCTCTTGTGGGGACCCTCAGTTTAGTCTGTGGGCAAT<mTGCCGATGCC^ 
TCGTGGTAATTCTCAGCCCCATGGTGCTCACTGTCACTrCCTATGTGCACATCCT 
ATCCTCAGCAAAGCCTCCTCCTCAGGTCGGGGGAAGA 
TGACTGTGGTCATCTTTCT 
1 0 CATGGGCCTGACAAAGACAAACCTTTCTCCCTCCTGTACACCATCATTACCCCCATGTGCA 
ACCCCATCATTTATAGTTTCCGCAACAAGGAAATTAAGGAGGCCATGGTGAGGGCACTTG 
GAAGAACCAGGCTGGCCCAGCCACAGTCTGTCTAG (SEQ ID NO: 202) 



AOLFR110 sequences: 

1 5 MKIANNTVVTEFILLGLTQSQDIQ 

DASYSFIVAPRMLVDFLSEKKVISYRGCIT^^ 
VMNPRACYAMMLALWLGGFVHSn 

LMVFNSGLMTLLCFLGLLASYAVILCHVRRAASEGKNKAMS 

RALPADKMVSLFHTVIFPLMNPMIYTLR^ (SEQ ID NO: 

20 203) 



ATGAAGATAGCAAACAACACAGTAGTGACAGAATTTATCCT 
AAGATATTCAGCTCTTGGTCTTTGTGCT^ 

AATTTTCTCATTATTTTCACCATAAGGTCAGACCCTGGGCTCACAGCCCCCCT 
25 TCTGGGCAACTTGGCCTTCCTGGATGCATCCTACTCCTTCATTGTGGCTCCCAGGATGTTGG 

TGGACTTCCTCTCTGAGAAAAAGGTAATCTCCTACAGAGGCTGCATCACTCAGCT 

CTTGCACTTCCTTGGAGGAGGGGAGGGATTACTCC 

ATCGCCATCTGCCGGCCTCTGCACTGTTCAACT 

TGATGTTGGCTCTGTGGCITGGGGGTTTTGTCCACTCCATT 
30 CGCTTGCCTTTTTGTGGCCCAAACCAGCTGGACAACTTCTTCT 

TCAAGCTGGCTTGCACCGACATGTTTGTGGTGGAGCTTCTAATGGTCTTC 

GATGACACTCCTGTGCTTTCTGGGGCTTCTGGCTTCCTATGCAGTC 

GTAGGGCAGCTTCTGAAGGGAAGAACAAGGCCATGTCCACGTGCACCACTCGTGTCATTA 
TTATACTTCrTATGTTTGGACCTGCTAT 
3 5 GCTGACAAGATGGTTTCTCTCTITCACACAGTGAT 

TACCCTTCGCAACCAGGAAGTGAAAACTTCCATGAAGAGGTTATTGAGTCGACATG 
TGTCAAGTGGATTTTATAATAAGAAACTGA (SEQ ID NO: 204) 



AOLFR111 sequences: 
40 MCYIYLIFKJiWTLIFYFSLLIJ^L 
GNVLnMITTLDHHLHTP 

ASAELLLLTVMSFDRYTAICHPLHYDVIMDRSTCVQRAWSWLYGGLIAVMHTA 
SNMraQFFCDIPQLIAISCSENLIREIAULIN^ 

SICL^HLLVVLFLSTGFIAYLKPASESPSrLDAVISVFYTMLPPTFNPI^ 
45 « KLTKK (SEQ ID NO: 205) 



ATGTGTTATATATATTTAATATTTAAAGAGT 

TTTCCTGCAGATTACTCCTGCAATAATGGCAAATCTCACAATCGTGACT 
TGGGGTTTTCTACCAATAAAAATATGTGCATTTTGCATTCGATTCT 
50 TTGTGTGCCCTGATGGGGAATGTCCTCATTATCATGATCACAACTTTGGACCATCATCTCC 
ACACCCCCGTGTATTTCTTCTTGAAGAATCT^ 

ACGGCTCCCAAATCTATCGCCAATTCTTTGATACACAACAACTCCATT^ 
TGTTTCCCAGGTCITTTTGTTGCnTTCrTCAGCATCT 

TGTCCTTTGACCGCTATACTGCTATATGTCACCCTCTGCACTATGATGTCATCATGGACAGG 
5 5 AGCACCTGTGTCCAAAGAGCCACTGTGTCrTGGCTGTATGGGGGTCTGATTGCTGTC 
ACACAGCTGGCACCTTCTCCTTATCCTACTGTGGGTCCAACATGGTCCATCAGCT 
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GACATTCCCCAGTTATTAGCTATTTCTTGCT 
TCCriTATTAATGTAGTTTTGGATTTCTGCTGTTTTATTGTC 
GTCTrCTCTACAGTCAAGAAGATCCCTTC 
GCCTTCCACACTTGCTGGTTGTGTTATTTCITTCCACTGGA 
5 GCTTCAGAGTCTCCTTCTATTTTGGATGCTGTAATTTCT 

AACCnTTAATCCCATTATATACAGTTTGAGAAACAAGGCCATAAAGGTGGCT 
TTGATAAAGGGAAAGCTCACCAAAAAGTAA (SEQ ID NO: 206) 



AOLFR113 sequences: 

1 0 MKFWHGFSSHLNPMFSSFLLYL^L^ 
SWTCSSSQSSDWMQLCTHLCTT^ 
TPWGACECYIXTAMAYDRYT^ICRPLHYPI^ 
CAYNEIQfflFCDFPPIXSIACKDTSAhtfLVDFA^ 
AFSTCASHLAVVLIFFGSIIFMYVl^K^ 

1 5 TIFQKGDKASLAHL (SEQ ID NO: 207) 



ATGTGTCAACAAATCTTACGGGATTGCATTC^CTCATACATCATTTGTGCATTAACAGGA 

AAAAAGTCTCACTTGTGATGCTGGGTCCAGCrTATAACCACACAATGGAAACCCCTGCCT 

CTTCCTCCTTGTGGGTATCCCAGGACTG 

20 GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACTCGGCATGAGCCCATGTATTGCTTTCTGTGTGTTCTGGCTGCTGTGGACATTGT^ 
TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCTTCTGCTCAGGAGACAGCTCAATCAG 
CTTTAGTGCTTGTTTCACTCAGATGTTTTTTGTCCACTTAGCCACAGCT 
CTGCTGCTGACCATGGCTTTTGACCGCTATGTAGCCATCTGCAAGCCTCT 

25 GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATCACCATCAGAGCTATCAT 
AGCCATAACTCCACTGAGTTGGATGGTGAGTCATCTACCTTTCTGTGGCTCCAATGTGG 
GTCCACTCCTACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCTACAGTCTGATTGGTTCCTCTCTTATGGTGGGCTCTGATGTGGCCTTCAT^ 
GCCTCCTATATCTTAATTCTCAAGGCAG 

30 AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATG 
GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 
TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 
CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATGCATGTCCTCTTTGACCATTCCAAC 
CTGGGTTCATGA (SEQ ID NO: 208) 

35 

AOLFR114 sequences: 

MERiraTSSVSEFILLGI^SRPEDQKTLWlJ^rVTLVTITGl^ 
LTDICTTTSVVPKMLMNFLSEKKTISYAGCLTQMYFLYAl^ 
HYVTTMSHHHCVLLVAFSCSFPHLH^ 
40 EIVQMTEAPIVLVTRFLCIAFSYIRILTTVLKIPSTSGK^ 

PSTYAVKDHVATIVYTVLSSMLNPFIYSLR>ra)LKQGLR^ (SEQ ID NO: 209) 



ATGGAAAGAATCAACCACACCAGCAGTGTCTCCGAGTTTATCCTCCTGGGACTCTCCTCCC 
, GGCCTGAGGACCAAAAGACACTCTTTGTTCrrCTTCCTCATCGTGTACCT 
45 AGGGAACCTGCTCATCATCCTGGCCATTCGCTTCAACCCCCATCTTCAGACCCCTATGTATT 
TCTTCTTGAGTTTTCTGTCTCT 

CTGATGAACnTCCTGTCAGAAAAGAAGACCATCTCCTATGCTGGGTGTCTGACACAGATGT 
ATTTTCTCTATGCCTTGGGCAACAGTGACAGCTC 

CTATGTGGCCGTCTGTGACCCTTTCCACTATGTCACCACCATGAGCCACCACCACTGTGTCC 
50 TGCTGGTGGCCTTCTCCTGCTCATTTCCTCACCTCCACTCACTCCTGCACACACTTCT 
AATCGTCTCACCTTCTGTGACTCCAATGTTATCCACCACTTTCTCT 
GCTGAAATTGTCCTGCTCTTCCATATTTGTC 
ATTGTTTTGGTGACTCGTTTTCTCTGCATTGCTTTCT 

TCTCAA G ATTCCCTCTACTTCTG G G AAA CG C AAAG CCITCTCC A CCTGTGGTTTTTACCTC A 
55 CCGTGGTGACGCTCll'nATGGAAGCATCITCTGTGTCTATTTACAGCCCCCATCCACCTAC 
GCTGTCAAGGACCACGTGGCAACAATTGTTTACACAGTTTTGTCATCCATGCTCAATCCTT 
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TTATCTACAGCCTGAGAAACAAAGACCTGAAACAGGGCCTGAGGAAGCTTATGAGCAAGA 
GATCCTAG (SEQ ID NO: 210) 

AOLFR115 sequences: 
5 MEGFYLRRSHELQGMGKPGRVNQTTV^ 

LAJSSDPHLHTPMYFFLANLSLTDACFTSASff 
NCLLAVMAYDRYVAICQPLHYSTSMSPQLCAL^ 
AIPHFYCDPSALLKIACSDTHWELMirc^ 
FSTCGSHLTVVLLFYGSLMGVYLLPPSTYSTERES 
1 0 KLFVSGKTFFL (SEQ ID NO: 21 1) 



ATGGAAGGTTTTTATCTGCGCAGATCACACGAACTACAAGGGATGGGAAAACCAGGCAGA 
GTGAACCAAACCACTGTTTCAGACTTCCTCCTTCTAGGACTCTCTGAGTGGCCAGAGGAGC 
AGCCTCITCTGTTTGGCATCTTCCTTGGCATG 
1 5 ATTATCCTGGCCATCAGCTCTGACCCACACCT 

CCTGTCATTAACTGATGCCTGTTTCACTTCTGCCT 

ATACCCAGAGTCAGATCATCTCGTATTCTGGGTGTCTTGCACAGCTATATTTCCTCCTTA 
TTTGGTGGCCTTGACAACTGCCTGCTGGCTGTGATGGCATATGACCGCTATGTGGCCATCT 
GCCAACCACTCCATTACAGCACATCTATGAGTCCCCAGCTCTGTGCACTAATGCTGGGTGT 
20 GTGCTGGGTGCTAACCAACTGTCCTGCCCTGATGCACACACTGTTGCTGACCCGCGTGGCT 
TTCTGTGCCCAGAAAGCCATCCCT 

CTGCTCAGATACCCATGTAAACGAGCTGATGATCATCACCATGGGCTTGCTGTTCCTCACT 
GTTCCCCTCCTGCTGATCGTCITCTCCTATGTCCGCATTTTCT 

ATCTCCTGGAGGGAGATGGAAGGCCTTCTCTACCTGTGGTTCTCATCTCACGGTGGTTCTG 
2 5 CTCTTCTATGGGTCTCTTATGGG 

GGAAAGTAGGGCTGCTGTTCTCTATATGGTGAT^^ 
AGCTTGAGGAACAGAGACATGAAGGAGGCTTTGGGTA^ 
TTCTTTTTATGA (SEQ ID NO: 212) 



30 AOLFR116 sequences: 

MDEANHSVVSEFWLGLSDSRKIQLLLFLFF 
LSIINLWCSSTAPKMIYDLFRK:^ 

YLTIMNPQRClLFLVISWnGIIHSVIQLAFVVDLLFCGPNELDSFFCDLPR^ 
TANSGFISLASFLILnSYIFILVTVQKKSSGGIFKLAFSMLSAHVIVVVLW 
35 KFLAIFDAVITPVLNPVIYTFRNKEMM^ (SEQ ID NO: 213) 



ATGGATGAAGCCAATCACTCTGTGGTCTCrGAGTTTGTGTTCCTGGGACTCT 
GGAAGATCCAGCTCCTCCTCTTCCT^ 

AATCTCCTCATTGTGCTAACTGTGACCTCTGACCCTCGTTTACAGTCCCCCATGTACT^ 
40 GCTGGCCAACCTTTCCATCATCAATTTGGTATT 

ATGACCTTTTCAGGAAGCACAAGACCATCTCTTTTGGGGGCTGTGT^ 

TATCCATGCAGTTGGGGGAACTGAGATGGTGCTGCTCATAGCCATGGCTTTTGACCGATAT 

GTGGCCATATGTAAGCCTCTCCACTACCTGACCATCATGAACCCACAAAGGTGCATTTTGT 

TTTTAGTCATTTCCTGGATTATAGGTATTATT^ 
45 * GACCTGCTGTTCTGTGGCCCTAATGAATTAGATAGTTTCTTTTGT 

CAAACTGGCTTGCATAGAGACCTACACATTGGGATTCATGGTTACTGCCAATAGTGGATTT 

ATTTCTCTGGCTTCTTTTTTAATTCT 

AAAAAATCXTCAGGTGGTATATTCAAGGCTTTCT 

TGGTTTTGGTCTTTGGGCCATTAATCTTTTTCTAT^ 
50 ATAAATTCCTTGCCATCITTGATGCAGTTATCACTCCCG 

TTTAGAAATAAAGAGATGATGGTGGCAATGAGAAGACGATGCTCTCAGTTTGTGAATTAC 

AGTAAAATCTTTTAA (SEQ ID NO: 214) 



AOLFR117 sequences: 
55 MNNTIVFVmQffiKSDLKYRMSLQEISKISLLFW 
QHEFWCILFIVFLLrYVTSIMGNSG 
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EEKNLILFQGCVIQFLVYATFATSDC^ 
MGSmASVQTGFTCSLSFCKSNSINHFFCDWPILAl^C^^ 
YIYIMAmKMSSSAGRKKSFSTCASHLTAVTIFYGTLSYM^ 
PMLWLIYSIJ^T^VKEAUCVIGKKLF (SEQ ID NO: 215). 

5 

ATGAATAACACTATTGTATTTGTCATAAAAAT^ 
GAGCCATTTCATTCCAAGAuAATCTCAAAGATTTC 
ATTTCTAGACITTTACTAGCCATGACACTAGGAAACAGCACT 
' TTCTGGGATTTGGTGCCCAGCATGAGTTTTC 

1 0 TATGTGACCTCCATAATGGGTAATAGTGGAATAATCTTACTCATCAACACAGATTCCAGAT 
TTCAAACACTCACGTACTTTTTTCTAC 

GCTATCACTCCCAAGATGCTCCAAAGCTTCACAGAAGAAAAGAATTTGATATT 
GCTGTGTGATACAATTCTTAGTTTATGCAACATTTGCAACCAGTGACTGTTATCT 
ATGATGGCAGTGGATCCITATGTTGCCATCTGTAAGCCCCTTCACTATACTGTAATCATGT 
1 5 CCCGAACAGTCTGCATCCGTTTGGTAGCTGGTTCATACATCATGGGCTCAATAAATGCCT 
TGTACAAACAGGTTTTACATGTTCACTGTCCTTCTGCAAGTCCAATAGCATCAAT^ 
TCTGTGATGTTCCCCCTATTCTT^ 

CITGTrGTCTTTGTGGGATCTAACTTGATATTCACTGGGTTGGTC 
CTACATCATGGCCACCATCCTG^ 
20 ACATGTGCTTCCCACCTGACCGCAGTCACC^ 

GCAGTCTCATTCTAATAATTCCCAGGAAAATATGA 
GTTATTCCCATGTTAAATCCTTTAATCTATAGCITGAGAAA 
TAAAAGTGATAGGGAAAAAGTTATTTTAA (SEQ ID NO: 216) 

25 AOLFR118 sequences: 

MNHMSASLKISNSSKFQVSEFILLGFPGmSWQHWLSU>L^ 
PMYIFLGILCMVDMGLATTIIPKnAlFW 

VAICHPLRYPSIWSSLILKATI^MVLRNGLFVTPWVLAAQRDYC 
CDDRRPNSICQLVLAWLGMGSDLSLIILSYILILYSVLRLNS 
30 VVISVTHLTEMKATLIPVLLNV^ (SEO ID 

NO: 217) 



ATGAATCATATGTCTGCATCTCTCAAAATCTCCAATAGCTCCAAATTCCAGGTCT 
CATCCTGCTGGGATTCCCGGGCATTCACAGCT 
35 CTACTGTATCTCTCAGCAOTGCTGCAAACACCCTCATCCTCATCA^ 

TTCTTTACAGCAGCCCATGTATATTTTCCTTGGCATCCTCTGTATGGTAGACATGGGTCT 

CCACTACTATCATCCCTAAGATCCTGGCCAT 

CCTGAGTGCTTTGCTCAGATTT^^ 

ACTCTGCATGGCTTTTGATAGATATGTGGCTATTTGTCACCCT 
40 TCACCAGTTCCTTAATCTTAAAAGCTACCCTGTTCATGGTGCTGAGAA^ 
ACTCCAGTGCCTGTGCTTGCAGCACAGC^^ 

GCCTGTGCTCTAACGTTGGGGTCACAAGCCTGGCTTGTGATGACAGGAGGCCAAACAGCAT 
TTGC CAGT TGGTTCTGGCATGGCTTGGAATGGGGAGTGATCTAAGTCTTATTA 
TATATTITGATTCTGTACTCTGTACrTAGACTGAACrCAG^ 
45 , TGAGCACTTGTAGTTCACATCTCACCCT^ 

TCAGTGACTCATCTGACAGAGATGAAGGCTACTTTGATTCCAGTTCTAC^ 
ACAACATCATCCCCCCTTCCCTCAACCCTACAGTTTATGCACTTCAGACCA^ 
GGCAGCCTTCCAAAAGGTGCrGTTTGCCCTTACAAAAGAAATAAGA^ (SEO ID NO: 

218) 

50 

AOLFR119 sequences: 

MPLFNSLCWFPTItfVTTPSRnLNGIPGLERVHVWISLPL 
MYFFFGHAJLSIJDLLT<mTLPNAX^ 
RYIAICYPLRYATTLTNPIIAKAEI^TFLRGVLLMIPro 
55 SCASIKVNVTYGIMVALUGVFDICCISLSYTLILKAAISLSSSDARQ 
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FFTFFAHRFGGHTIPPSLHHVANLYLLLPPT^ (SEQ ID 

NO: 219) 



ATGCCTCTATTTAATTCATTATGCTC 
5 TCTTAATGGAATACCTGGTCTGGAAAGAGTACATGTATGGATCTCCCTCCCACTCTGCACA 
ATGTACATCATCTTCCTTGTGGGGAATCTTGGTCTTGTGTACCTCATTT^ 
CITACATCATCCGATGTATTTTTTTTTTGGCCATGCTCT 
CACCACCACTCTACCCAATGCACTCTGCATCTTCtGGTTGAGTCTCAAAG 
ATGCTTGCTTGGCCCAGATGTTCTTTGTTCATGG 
1 0 CATGCTCATGGCTCTAGACCGCTATATAGCCATTTGCTACCCTTTGCGTTATGCT 

TCACCAACCCTATCATTGCCAAGGCTGAGCTTGCCACCTTCCTGAGGGGTGTATTGCTGAT 
GATTCCTTTCCCATTCTTGGTTAAGCGTTTGCCITrCTGCC 

CGTACTGCGACCACATGTCTGTAGTAAAGCTATCTTGTGCCAGCATCAAGGTCAATGTAAT 
CTATGGTCTAATGGTTGCTCTCCTGATTGGAGTGTTTC 
1 5 ACACITTGATCCTCAAGGCAGCGATCAGCCTCTCTTCATCAGATGCTCGGC 

CAGCACCTGCACTGCCCATATATCTGCCATCAtCATCACCTATGTTCCAGCATTCTTCACTT 

TCTTTGCCCACCGTTTTGGGGGACACACAATTCCCCCITCTC^ 

CTTTATCTTCTTCTTCCCCCAACTCTAAACCCTA 

ACGCAAGAGTGTCATAAAGTTCTTCCAGGGTGATAAGGGTGCAGGTTGA (SEQ ID NO: 220) 

20 

AOLFR120 sequences: 

MQPYTKNWTQVTEFVMMGFAGIHEA 

FLTHLSCLEIWYTSVTWKIv^^ 

VAICMPLHYGAFVSWGTCIRLAAACWLVGFLTPILPIYLLSQLTFCGPNV^ 
25 CSDVTWKETVDFLVSLAVLLASSMVIAVSYGNrVWTLLHIRSAA^ 
YGTLFFMYVQTKVTSSINFNKWSW 
(SEQ ID NO: 221) 

ATGCAACCATATACCAAAAACTGGACCCAGGTAACTGAATTTC 
30 GCATCCATGAAGCACACCTCCTCTTCTTCATACTCTTCCTCACCATGTACCTGTTCACC^ 

GTGGAGAATTTGGCCATCATTTTAGTGGTGGGTTTGGACCACCGACTACGGAGACCCATGT 
ATTTCTTCCTGACACACITGTCCTGCCTTGAAATCTGGTAC 
ATGCrGGCTGGTTTTATTGGGGTGGATGGTGGCAAGAATATCTCTTATGCT 
CCCAGCTCTTCATCTTCACCTTTCTTGGGGCAACTGAGTGTTTCCTACT 
35 TATGATCGTTATGTGGCCATTTGTATGCCTCTCCACTATGGGGCTTTTGTGTCCT 
CTXSCATCCGTCTGGCAGCTGCCTGTC^ 

ACCTCTTGTCTCAGCTAACATTTTGTGGCCCAAATGTCATTGACCATTTCTCCT 
TCACC(^GCTAGCCnTGTCGTGCTCAGATGTCACTTGGAAGGAGACTGTGGATT^ 
TGTCTCTGGCTGTGCTACTGGCCTCCTCTATGGTCATTG 
40 TGGACACTGCTGCACATCCGCTCAGCTGCTGAGCGCTGGAAGGCCTTCTCTACCTGTGCAG 
CTCACCTGACTGTGGTGAGCCTCnTCT^ 
GTGACCTCCTCCATCAACTTCAACAAG 

GCTCAATCCTCTCATCTACAGTCTTAGGAACAAGGAAGTGAAGGGAGCTCTGGGTCGAGTC 
TTTTCTCTCAACTTTTGGAAGGGACAGTGA (SEQ ID NO: 222) 

45 « 

AOLFR121 sequences: 

MKRKNFTEVSEFIFLGFSSFGKHQITLFVWLTVY1LT 
SSETVYTLVIWRMLLSLI^^ 
TVIMSKGLCAQLVCGSFGIGLTMAVLHVTAMF^ 
50 NYGVSSFVIFWIGLIFISYVLVISSILQIASAEGRKKTFATC^ 

SIEKDLVLSVTYTUTPLLNPVVYSLRNKEVXDALCRVVGRNIS (SEQ ID NO: 223) 

ATGAAGAGAAAGAACTTCACAGAAGTGTCAGAATTCATTTTCTTG 
GAAAGCATCAGATAACCCTCTTTGTGGTTTTCCTAACTGTCTACA 
55 AACATCATCATTGTGACTATCATCTGCATTGACCATCATCTCCACACTCCCATGTATTTC^ 
CCTAAGCATGCTGGCTAGTTCAGAGACGGTGTACACACTGGTCATTGTGCCACGAATGCTT 
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7TGAGCCTCATTTTTCATAACCAACCTATCT 
TTTTGTTATCITGGCCACTAATAATTGCTTCCTGCTTACT 

TGGCCATCTGCAGACCCCTGAGATACACTGTCATCATGAGCAAGGGACTATGTGCCCAGCT 
GGTGTGTGGGTCCTTTGGCATTGGTCTGACTATGGCAGTTCTCCATGTGACAGCCATGTTC 
5 AATTTGCCGTTCTGTGGCACAGTGGTAGACCAClUCll'lTGTGACATTTACCCAGTCATGA 

CCACTATCAATG AGATAA TAAATTATGGTGTAAGTTCATTTOT 
GAlllllGTGCCCATAGGCCTGATATTTATCTCCTATGTCCITGTCA 
AAATTGCCTCAGCTGAGGGCCGGAAGAAGACCTTTGCCACCTGTGTCTCCCACCT 
GGTTATTGTCCACTGTGGCTGTGCCTCCATTGCCT 
1 0 ATAGAAAAAGACCITGTTCTCTCAGTGACGTACACCATCATCACTCCCTT 

TTGTTTACAGTCTGAGAAACAAGGAGGTAAAGGATGCCCTATGCAGAGTTGTGGGCAGAA 
ATATTTCTTAA (SEQ ID NO: 224) 



AOLFR122 sequences: 
1 5 MEWENQT1LVEFFLKGHSVHPRLELL 

SFLDICYTTTSIPSTLVSFI^ERKTISFSGCAVQMFLGLAMGTTC 

YPI^SKNAYVPMAVGSWFAGIVNSAVQTTFVVQ 

EFIJtfLVATILFTLMPLLL^ 

KETLNSDDLDATDKHSMFYGVMTPMMNP^ (SEQ ID NO- 

20 225) 



ATGGAATGGGAAAACCAAACCATTCTGGTGGAATTTTTTCTGAAGGGACA 
CAAGGCTTGAGTTACTCTTTTTTGTGCTAATCTTCA 
AATGGTACTCTCATTTTAATC^ 
25 TCTGGGGAACCrCTCCrTCITGGACATCTGCTACACCACCACCT 
TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCIT^ 

GGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCATGATGGCCTTTGACCGCTATG 
TGGCrATCTGCAACCCTCTGAGATATCCCATCATCATGAGCAAGAATGCCTATGTACCCAT 
GGCTGTTGGGTCCTGGTTTGCAGGGATTGTCAACTCTGCAGTACAAACTA 
30 CAATTGCCTTTCTGCAGGAAGAATGTCATCAATCATTTCTCATGTGA^ 
GAAGTTGGCCTGTGCTGACATCTCAGGCAATGAGTTCCTCATGCT^ 
TTCACATTGATGCCACTGCTOT 

CAAGATTCACTCCTCTGAGGGGAGAAGCAAAGCTTTCTCT 
GTGGTCATAATATTCTATGGGACCATCCTCITCATGTATATGAAGCCCAAGTCT 
35 CACTTAATTCAGATGACTTGGATGCTACCGACAAAATTATATCCATGT^ 
GACTCCCATGATGAATCCTTTAATCTACAGTCT 

AAAACACCTACCGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 226) 



AOLFR123 sequences: 

40 MYRFTDFDVSMSIYLNHVLFYTTQQAGDLEHMETRNY^ 
IMYMIILLGNSLLnim^ 
WSLGLGSTECVLIAVMAYDHYVAIC^ 
MMLPFCGNNVIDHITCEn.ALLKLVCSDITINVLIMTVTOT 
GRKKAFSTCSAHSIVVILFYGSALFMYMKPKS 

45 « KEAVKKVLSRHLHLLKM (SEQ ID NO: 227) 



ATGTACAGATTTACAGATTTTGATGTATCAAACATTTCAATTTACCT^ 

CTATACTACCCAGCAGGCAGGTGACCTAGAACACATGGAGACAAGAAATTACTCTGCCAT 

GACTGAATTCTTTCTGGTGGGGCTTTC^ 

50 TCTGCCTCATCATGTACATGATAATCCTCCTGGGAAATAGCCTCCTCATTATCATCACCATC 
TTGGATTCTCGCCTCCATACTCCCATGTA 1' 1 TCTTTCTTGGAAACCTCTCATTCrTGGACAT 
CTGTTACACATCCTCATCCATTCCTCCAATGCTTATTATATTTATGTCT 
TCTCCTTCATTGGCTGTGCTCTGCAGATC 

GTCCTCCTGGCTGTGATGGCCTATGACCACTATGTGGCCATCTGCAACCCACTGAGGTACT 
55 CCATCATCATGAACGGAGTGCTGTATGTGCAAATGGCTGCATGGTCXTGGATCATAGGCTG 
TCTGACCTCCCTATTGCAAACAGTTCTGACAATGATGTTGCCTTTCT 
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ATTGATCATATTACCTGTGAAATTTTGGCCCTTCTAAAACTTGTTTGTTCAGATATCACCAT 
CAATGTGCTrATCATGACAGTGACAAATATTGTTTCACTGGTGATTCTTCTACTGTTAATTT 
TCATCTCCTATGTGTTTATTCTCTCTTCCATCCTGAGAATTAATTGTGCTGAGGGAAGAAAG 
AAAGCCTTCTCTACCTGTTCAGCGCACTCGATTGTGGTCATCTrATTCTACGGTTCAGCCCT 
5 TTTTATGTACATGAAACCCAAGTCAAAGAACACTAATACATCTGATGAGATTATTGGGCTG 
TCTTATGGAGTGGTAAGCCCAATGTTAAATCCCATCATCTATAGCCTCAGGAATAAAGAGG 
TCAAAGAGGCTGTAAAGAAAGTCCTGAGCAGACATCTGCATTTATTGAAAATGTGA(SEQ 

roNO:228) 



10 AOLFR124 sequences: 

MraSWTEFULGLTKKPELQGIIFLFFLIVYLVAFLGNMLIIIAKIYNNTLHTPMYW 

DHCTTSIIPKMLGTMLTSEOTISYAGCMSQLFLFTWSLGAEMVLFTTIVlAYDRYVAICFPLHYST 

VMNHHMCVALLSMVMAIAVTNSWVHTALIM^ 

MVWADITLAIGDFILTCISYGFIIVAILPJRTVEGKRKAFSTCSSHLTVVTLYYSPVIYTYIRPASS 
1 5 YTFERDKVVAALYTLVTPTLNPMVYSFQNREMQAGIRKVFAFLKH (SEQ ID NO: 229) 



ATGAATCACAGCGTTGTAACTGAGTTCATTATTCTGGGCCTCACCAAAAAGCCTGAACTCC 
AGGGAATTATCTTCCTCTTTTTTCTCATTGTCTATCTTGTGGCTTTTCTCGGCAACATGCTC 
ATCATCATTGCCAAAATCTATAACAACACCITGCATACGCCCATGTATGTTTTCCTTCTGAC 

20 ACTGGCTGTTGTGGACATCATCTGCACAACAAGCATCATACCGAAGATGCTGGGGACCAT 
GCTAACATCAGAAAATACCATTTCATATGCAGGCTGCATGTCCCAGCTCTTCTTGTTCACA 
TGGTCTCTGGGAGCTGAGATGGTTCTCTTCACCACCATGGCCTATGACCGCTATGTGGCCA 
TTTGTTTCCCTCTTCATTACAGTACTGTTATGAACCACCATATGTGTGTAGCCTTGCTCAGC 
ATGGTCATGGCTATTGCAGTCACCAATTCCTGGGTGCACACAGCTCTTATCATGAGGTTGA 

25 CTTTCTGTGGGCCAAACACCATTGACCACTTCrrTCTGTGAGATACCCCCATTGCTGGCrTTG 
TCCTGTAGCCCTGTAAGAATCAATGAGGTGATGGTGTATGTTGCTGATATTACCCTGGCCA 
TAGGGGACTTTATTCTTACCTGCATCTCCTATGGTTTTATCATTGTTGCTATTCTCCGTATC 
CGCACAGTAGAAGGCAAGAGGAAGGCCTTCTCAACATGCTCATCTCATCTCACAGTGGTG 
ACCCTTTACTATTCTCCTGTAATCTACACCTATATCCGCCCTGCnTCCAGCTATACATTTGA 

30 AAGAGACAAGGTGGTAGCTGCACTCTATACTCTTGTGACTCCCACATTAAACCCGATGGTG 
TACAGCrTCCAGAATAGGGAGATGCAGGCAGGAATTAGGAAGGTGTTTGCATTTCTGAAA 

CACTAG (SEQ ID NO: 230) 



AOLFR125 sequences: 

35 MTNQTQNIMEFLLVFJ^NWVLLRLHALLFSLIYLTAVLMNLVIILLMILDHP^ 

LSFIJDLCLISATWKSILNSVASTOSISFLGCVLQLFLVVLlAGSEIGn.TAMSYDRYAAICCPLHC 
EAVMSRGLCVQLMALSWLNRGALGLLYTAGTFSLNFYGSDELHQFFCDVPALLKLTCSKEHAI 
ISVSVAIGVCYAFSCLVCIVVSYWIFSA\aPJSQRQRQSKAFSNCWHLIVVTVFLVTGAVAYL 
KPGSDAPSILDLLVSVFYSVAPPTLNPVIYCIJK^ (SEQ ID 

40 NO: 231) 

ATGACCAATCAGACACAGATGATGGAATTCTTGCTTGTGAGATTTACTGAGAATTGGGTGC 
TCCTGAGGCTGCATGCTTTGCTCTTCTCACTGATCTACCTCACGGCTGTGCTGATGAATTTA 
GTCATCATTCTCCTCATGATTCTGGACCATCGTCrCCACATGGCAATGTACTTTTTCCTCCG 

45 ACATTTGTCCTTCTTAGACCTGTGTCTCATTTCTGCCACAGTCCCCAAATCCATCCTCAACT 
CTGTCGCCTCCACTGACTCCATCTCCTTCCTGGGGTGTGTGTTGCAGCTCTTCTTGGTGGTA 
CTGCTGGCTGGATCAGAGATTGGCATCCTTACTGCCATGTCCTATGACCGCTATGCTGCCA 
TCTGCTGCCCCCTACACTGTGAGGCrGTCATGAGCAGAGGGCTCTGTGTCCAGTTGATGGC 
TCTGTCCTGGCTCAACAGAGGGGCCTTGGGACTCTTGTACACAGCTGGAACATTCTCTCTG 

50 AATTTTTATGGCTCTGATGAGCTACATCAGTTCTTCTGCGATGTCCCTGCCCTACTAAAGCT 
CACTTGTTCTAAAGAACATGCCATCATTAGTGTCAGTGTGGCCATTGGGGTCTGTTATGCA 
TTTTCATGTTTAGTTTGCATTGTAGTTTCC^^ 

ATCACAGAGACAGAGACAATCCAAAGCCTTrTCCAACTGTGTGCCTCACCTCATTGTTGTC 
ACTGTGTTTCTTGTAACAGGTGCTGTTGCTrATTTAAAGCCAGGGTCTGATGCACCTTCTAT 
5 5 TCTAGACTTGCTGGTGTCTGTGTTCTATTCTGTCGCACCTCCAACCTTGAACCCTGTTATCT 
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ACTGTCTGAAGAACAAGGACATTAAATCCGCTCTGAGTAAAGTCCTGTGGAATGTTAGAA 
GCAGTGGGGTAATGAAAGATGACTAA (SEQ ID NO: 232) 



AOLFR126 sequences: 
5 MFLYLCFIFQRTCSEEMEEENAT^^ 

KDPHLHIPMYLFLGSIAFVDASLSSTVT^ 

ATMAYDRYVAICKALLYPVIM^ 

PIXKISCTDSSINFI^VF^ 

YGPLTFKYLGSASPQADDQDMMESIJ 7 YTVTVPI^ (SEQ ID 

10 NO: 233) 



ATGTTCCTTTACCTTTGCTTC^ 

ATGCAACATTGCTGACAGAGTTTGTTCTCACAGGA 

ACCGCTCTTCCTGGCATTCTTGGTAATATATCTGATCACCATCATGGGGAATCTTGG^ 
1 5 TTGTTCTCATCTGGAAAGACCCTCACCTTCATATCCCAATGTACTTATTCCTTGGG 
GCCTTTGTGGATGCTTCGTTATCATCCACAGTC^ 

CTAAGAGTAAGATGATATCTCTCTCTGAATGCATGGTACAATTTTTTTC 
GTAACCACAGAATGTTTTCTCTTGGC^ 

AAGCnTTTACTTTATCCAGTCATTATGACCAATGAACTATGCATTCAGCTATTA 
20 TTTATAGGTGGCCTTCITCATGCTTTAATC 
TAATTCCAACATAATACAACACTTTTACTC 
CTGATTCCTCTATTAACTTTCTAATGGTTTTTATTTTCGC 
TTGGAACTATTCTTATATCTTATACAATT 

AAAGGGATACGAAAAGCTGTCTCCACCTGTGGGGCTCATCTCTTATCTGTATCTTTAT^ 
25 ATGGCCCCCTCACCHTCAAATATCTX3GGCT 

GATGGAGTCTCTATTTTACACTGTCATAGTTC 

GAAlACAAGCAAGTAATAGCTTCATTCACAAAAATGTTCAAAAGCAATGTT^ (SEQ ID 
NO: 234) 



30 AOLFR127 sequences: 

MSNEDMEQDNTTLLTEFVLTGLTYQPEWKMPLFLVFLV^ 
YFFLGSLAFVDAWISSTVTPKMLVNFIAJCN^ 
VAICKPLLYPVIMNNSLCIRLLAF 
PSINFLMVFILSGSIQWTIVTVLNSYTFALFrK 
3 5 MYIJlPASPQADDQDMIDSWYTIIffLLM^^ (SEQ ID NO: 235) 



ATGTCGAATGAGGACATGGAACAGGATAATACAACATTGCTGACAGAGTTTGTTCTCACA 
GGACTTACATATCAGCCAGAGTGGAAAATGCCCCTGTTCTTGGTGTTCTTGGTGATCTA 
TCATCACTATTGTGTGG^CCTTGGTCT 
40 ATCCCCATGTACTriTITCnTGGGAGTTTAGCCT 
AACTCCCAAAATGTTGGTTAATTTCTTGGCCA 
ATGATTCAATTTTTTTCCTTTGCATTTGGTGGAACTACAGAAT 

GGCATATGATCGCTATGTAGCCATATGCAAACCTTTACTATATCCAGTGATTATGAACAAT 
« TCACTATGCATACGGCTGTTAGCCJrTCTCATTTTTAGGTGGCTTCCTCCAT 
45 TGAAGTCCTTATATTCAGATTAACCTTCTGCAATTCT 

ATApATACCACTGTTTATGATTTCCT 

TTTTGTCTGGCTCAATTCAGGTATTC 

CTTTTCACAATCCTAAAAAAGAAGT^ 

GAGCCCATCTCTTATCTGTCTCTTT^ 
50 GCATCTCCACAAGCAGATGACCAAGATATGATAGACTCTGTCTTTTATACAATCATAATTC 

CTTTGCTAAATCCCAITATCTACAGTCTGAGAAATAAACAAGTAATAGATTCATT 

AATGGTAAAAAGAAATGTTTAG (SEQ ID NO: 236) 



AOLFR128 sequences: 
55 METQNLTVVTEITLLGLTQSQDAQLLV^ 

LLDASYSFTVVPRMLVDFLSEKKVISYRSCITQIJ^ 
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STIMNPRACYALSLVLWLGGFfflSW^ 

LMVSNSGLLSLLCFLGLLASYAVILCIUREHSSEGKSKAJSTCTTHIIIIFLMFGP 
ADKWSLFHTVIFPLMNPVIYTLRNQEVKASMRKLLSQHMFC (SEQ ID NO: 237) 



5 ATGGAAACACAGAACCTCACAGTGGTGACAGAATTCATTCTTCTTGGTCT 
AAGATGCTCAACTTCTGGTCTTTGTGC^^ 

AATTTCCTCATCATTTTCACCATAAAGTCAGACCCrGGGCTC^ 

TCTGGGCAACTTGGCCTTACTGGATGCATCCTACTCCT^ 

GTGGACTTCCTCTCTGAGAAGAAGGTAATCTCCTAT 
1 0 TCTTGCATTTTCITGGAGCGGGAGAGATGTTCCTCCTC 

ATCGCCATCTGCCGGCCirTACACTATTCAACCATCATGAACCCTAGAC^ 

TATCGTTGGTTCTGTGGCTTGGGGGCTTTATCCATTCCATTGTACAAGTAGCCCTTATCCT 

CACTTGCCITTCTGTGGCCCAA!ACCAGCTCGATAACTTCTTCTGTGATG 

CAAGCTGGCCTGCACCAATACCTTTGTC 
1 5 CTCAGCCTCCTGTGCTTCCTGGGCCITCTGGCCTCCTATGCAGTCATCCTCT 

GGAGCACTCCTCTGAAGGAAAGAGCAAGGCTATTTCCACATGCACCACCCATATTATCA^ 

ATATTTCTCATGTTTGGACCTGCTATTTTCATCTACACTTGC 

TGACAAGGTAGTTTCTCTTTTCCATACTGTC 

CGCTTCGCAACCAGGAGGTGAAAGCTTCCATGAGGAAGTTGTTAAGTCAACATATGT^^ 
20 CTGA (SEQ ID NO: 238) 



AOLFR129 sequences: 

MALYFSLILHGMSDIJFFLSTGHPRASCRMEAMKLLNQSQVSEFILLGLTSSQD 
YVVTVLGNLLnVTVFNTPNLNTPMYFLLGNLSFVDMTLASFAT^ 
25 Q1FLLHLLGGVEMVLLVSMAFDRY 

AVNLPFCGPNVVDSIFCDLPLVTKLACIDIYFVQVVWANSGnSLSCT 

GQSKARSTLTAHITVVILFFGPCIFIYIW 

KLWRAFVNSREDT (SEQ ID NO: 239) 



30 ATGGCTCTTTATTTTTCACTCATACTCCAT 

TCATCCAAGAGCGAGCTGTAGGATGGAGGCCATGAAACTATTAAATCAATCTCAAGTGTC 
AGAATTCATTTTGCTGGGACTGACCAGCTCCCAGGATGTAGAGTTTCTTCT 
TCTCGGTTATCTATGTGGTCACAGTTTTGGGTAACCTTCTTATTATAGTCACAGTC 
ACCCCTAACCTGAATACTCCCATGTATTTTCTCCITGGTAATCT 

35 CCTTGCTTCTTTTGCCACCCCrAAGGTGATTCT 
TCTTTTGCTGGGTGCTTCACTC^ 

ACTGTTGGTCTCCATGGCnTITGACAGATATGTGGCCATTTGTAAGCCCCT 

ACCATCATGAACAAGAAGGTATGTGTTTTGCT^ 

TTCACTCAGGGTTTCAGATAGCATTTGCT 
40 GACAGCATTTTTTGTGACCTCCCnTTGGTTACTAAGCnT 

ACAGGTAGTCATTGTTGCCAACAGTGGCATAATCTCCCTGAGCTGTTTCATTATTT^ 

TCTCCTACAGTCTGATCCTCATAACCATTAAGAACCACTCTCCTACTGGG 

CCGTTCCACTTTGACTGCTCACATCACAGTGGTC 

TCTACATTTGGCCCTTCGGCAACCACTCTGTAGAT^ 
45 e ATCACTCCTATCTTGAATCCAATTATCTATACT 

TGAAAAAACTCTGGAGAGCTTTTGTGAATTCTAGAGAAGAT (SEQ ID NO: 240) 



AOLFR131 sequences: 

MASTSNVTELIFTGLFQDPAVQSVCFVVTLPVYLATWGNGLr/LTVS 
50 LX^ISYSSTIAPKJFHDLLAXIKTISLEGCLTQIFFFHFFGVAEILLIVVM 

ISRQLCHLLVAGSWLGGFCHSnQILVUQLPFCGPNVIDHYFCDLQPLFKIACT 
NSGLFSWSFLILVSSYIVILVNLRNHSAEGRHKALSTCASffl 
KLVAWYTVITPMLNPEYTLI^ (SEQ ID NO: 241) 



55 ATGGCCAGTACAAGTAATGTGACTGAGTTGATTTTCACTGGCCTTTTCCAGGA 

TGCAGAGTGTATGCTTTGTGGTGTTTCTCCCCGTGTACCTTGCCACGGTGGTGGGCAATGG 
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CCTCATCGTTCTGACGGTCAGTATCAGCAA^ 

GCTGCCTGTCCITGGTGGAGATCAGTTATTCCrCCACTATCGCCCCTAAATTCATC^ 
TTACTTGCCAAGATTAAAACCATCTCT 

CTTCTTTGGGGTTGCTGAGATCCTTTTGATTGTGGTGATGGCCT 
5 ATTTGCAAGCCTCTTCATTATATGAAC 

TGGTTCCTGGCTGGGGGGCTTTTGTCACTCCATAATTCAGATTCTCGTTATC^ 
CCTTCTGTGGTCCCAATGTGATTGACCACTATTTCTGTGACCTCCAGCCTTTAT^ 
GCCTGCACTGACACCTTCATGGAGGGGGTTATTGTGTTGGCCAACAGTGGATTATTCTCT 
TCTTCTCCTTCCTCATCTTGGTGTCCTCTTATATTGTCATTCT 

1 0 TCTGCAGAGGGGAGGCACAAAGCCCTCTCCACCTGTGCTTCTCACATCACAGTGGTCATCT 
TGTTTTTTGGACCTGCTATCTTC^ 

CTTGTGGCTGTATTCTACACGGTCATCACCCCCATGCTGAACCCCATCATTTACACACTCAG 
GAATGCAGAGGTGAAAATCGCCATAAGAAGATTGTGGAGCAAAAAGGAGAATCCAGGGA 
GGGAGTGA (SEQ ID NO: 242) 

15 

AOLFR132 sequences: 
MVA^WTEIIFVGFSQNW^ 
SFVEICYCSVMAPKLHTDSFIKI^^ 
HYMAIMNQRMCGLLVRLkWGGGLI^ 
20 FFISIXnTNGGSISWSFFXOJVlASYlJnJffLRS™ 

PCVTLPADIOVAVFYTVVTPLL^ (SEQ ID NO: 243) 



ATGGTTGCTACAAACAATGTGACTGAAATAATTTTCGTGGGATTTTCCCAGAATTGGAGTG 
AGCAGAGGGTCATTTCTGTGATGTTTCTCCTCATGTACACAGCTGTTGTGCTGGGC 
25 CCTCATTGTGGTGACCATCCTGGCCAGCAAAG 

GCTACTTATCCTTTGTGGAGATCTGCTACTGTTCrGTCATGGCCCCC 
TCCT TTAT CAAGAGGAAAGTCATTTCTCTCAAGGGCT 

ATI "1C1 l"rGGTGGCACTGAGGCCTTTCTCCTGATGGTGATGGCCTATGACCGCTATGTGGC 
CATCTGCAAGCCCTTGCACTACATGGCCATCATGAACCAGCGAATGTGTGGTCTCCTCGTG 
30 AGGATAGCATGGGGCGGGGGCCTGCTGCATTCTGTTGGGCAAACCTTCCTGA^ 

TCCCGTTCTGTGGCCCCAACATCATGGACCACTACTTCTGTGATGTCCACCCAGTGCTGGA 
GCTGGCCTGCGCAGACACCTTCTTCATTAGCCTGCTGATCATCACCAATGGCGGCTCCATC 
TCCGTAGTCAGTTTCTTCGTGCTGATGGCITCCT 

CCACAACTTGGAGGGGCAGCACAAGGCCCTCTCCACCTGTGCCTCTCATGTCACAGTTGTC 
35 GACCTGTTCirCATACCTTGCTCCTTGGTCT 

CAAGATAGTTGCTGTATTTTATACAGTGGTCACACCT 

TCAGGAATGCTGAAGTGAAAAATGCCATGAGGAGATTTATTGGGGGAAAAGTAATTTGA 
(SEQ ID NO: 244) 

40 AOLFR133 sequences: 

MTEFIFLVI^PNQEVQRVCFVIFIJFLYTAIVLGNFLIVLTV^ 

SATAPKLISDLLAERKVISWWGCMAQLFFLHFFGGTEIFLLTVMAYDHY^ 

WQVCTVLVGIAWVGGFMHSFAQILLIFHLLFCGPNVINHYF^ 

GGTLSVISFGVLIJ\.SYM\rtLLHLR™ 
45 ■ DKMVAVFYTVTTAILOT (SEQ ID NO: 245) 



ATGACTGAATTCATTTTTCTGGTACTTTCT 

TGATATTTCTGTTCTTGTACACAGCAATTGTGCTGGGGAATTTCCTCATTGTGCT 

ATGACCAGCAGAAGCCTTGGTTCCCCCATGTACTTCTTCCT 
50 GATCTGCTACTCCTCCGCTACAGCCCCCAAACTCATCTCAGATCTGCTGGCTGAAAGGA^ 

GT CATA TCTTGGTGGGGCTGCATGGCACAGCUl^lCIl'ClUGCACllCll'rGGTGGCACTGA 

GATTTTCCTGCTCACTGTGATGGCCTATGACCACTATGTGGCCATCTGCAAGCCCCTCAGC 

TACACCACCATCATGAACTGGCAGGTGTGTACTGTCCTTGTAGGAATAGCATGGGTGGGA 

GGCTTCATGCATTCCTTTGCACAAATCCTTCTCATCrTCCACCT 
55 TGTGATCAATCACTATTTCTGTGACCTAGTTCCCCTTCTCAAACTTGCCT 

TCCTCATTGGTCTGCTGATTGTTGCCAATGGAGGCACCCTGTCTGTGATCAGTTTTGG 
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CCTCTTAGCATCCTATATGGTCATCTTGCTCCATCTGAGAACCTGGAGCTCTGAA 
TGCAAAGCCCTCTCCACCTGTGGGTCCCATTTCGCTGTGGTTATCTTGTTCTTTGGGCCCT 
CGTCTTCAACTCTCTGAGGCCTTCTACCACTCTGCCCATAGACAAGATGGTGGCTGTGTTCT 
ACACAGTGATAACCGCGATCCTGAACCCTGTCATCTACTCTCTGAGAAATGCT 
5 GAAGGCCATGAAGAGGCTGTGGATTAGGACATTGAGACTAAATGAGAAATAG (SEQ ID 
NO: 246) 



AOLFR134 sequences: 

MTTIILEVDNHTVTTRFILLG 
1 0 SHLSFLEMWYVTVISPKMLVDFLSHDKSISFNGCMT^ 
NPLRYPVIMTNQLCGTLAGGCWFCGLMT^ 
DASQAEMVDFFLALMVLATPLCVWASY/^ 
LFTYARPKLMYAYNSNKVVSVLYTVI^ 
S (SEQ ID NO: 247) 

15 

ATGACCACCATAATTCTGGAAGTAGATAATCATACAGTGACAACACGTTTCATTCTTCT 
GGTTTCCAACACGACCAGCCTTCCAGCTTCTCTTTTTCTC 

CTGACACTGCTGGAGAATCTTCTTATCATCTTAGCTATCCACAGTGATGGGCAGCTGCATA 
AGCCCATGTACITCTTCTTGAGCCACCTCTCCITCCT 
20 AGCCCCAAGATGCITGTTGACTTCCTCAGTCATGACAAGAGTATTTC 
TGACTCAACrTTACTTTTTTGTGA 

GCCTTTGACCGCTATGTAGCCATTTGTAATCCACTACGCTACCCAGTCATCATGACCAACC 

AGCTCTGTGGCACACTGGCTGGAGGATGCTGGTTCTGTGGACTCATGACrGCCATGATTAA 

GATGGTTTTTATAGCACAACTTCACTACTGTGGCATGCCTCAGATCAATCACTAC 

25 ATATCTCTCCACTCCITAACGTCTCCTGTGAGGATGCCTCACAGGCTGAGATGGTGGACTT 
CTTCTTGGCCCTCATGGTCATTGCTATTCCTCTTTGTGTTGTGGT 
TCCTTGCCACCATCCTCAGGATCCCTTCTGCTCAGGGCCGCCAAAAGGCATTCT 
TGCCTCCCACCTGACCGTCGTAATTCTCTTCTATTCCATGACACTTTTCACCT 
CCAAACTCATGTATGCCTACAATTCCAACAAAGTGGTATCTGTTCTCTACACT 

30 CCACTCCTCAACCCCATCATTTACTGTCTGAGGAACCATGAAGTAAAGGCAGCCCTCAGAA 
AGACCATACATTGCAGAGGAAGTGGGCCCCAGGGAAATGGGGCTTTCAGTAGTTAA (SEQ 
ID NO: 248) 



AOLFR135 sequences: 
3 5 MIFPSHDSQAFTSVDMEVGNCTILTEFILLGFSADSQWQPILFGW 
DSHLHTPMYFFIGNLSFLDFWYTSVYTPKIL^ 
AAMAYDRHAAIC^LLYSGTMSTALCTG 
DAPPLVKMSCmTRWEKVLL^ 

ISVMLFYGSLLFMYSRPSSTYSLEIUDKVAALFYTVINPLLNPLr^ 
40 T (SEQ ID NO. 249) 



ATGATTTTCCCTTCTCATGATAGTCAGGCTTTCACCTCCGTGGACATGGAAGTGGGAAATT 
GCACCATCCTGACTGAATTCATCTTGTTGGGTTTCTCAGCAGATTCCCAGT^ 
. TCTATTTGGAGTGTTTCTGATGCTCTATTTGATAACCTTGTCAGGA^ 
45 TCTTAATCCGAACTGATTCCCACTTGCAT^ 
TTTTTGGATTTCTGGTATACCTCTC 

AGATAAGCGCATTTCCTTGGCTGGATGTGGGGCTCAGCT 

ACACTGAATGCTATCTCCTGGCAGCCATGGCATATGACCGCCATGCAGCAATTTGTAACCC 
ATTGCTTTATTCAGGTACCATGTCCACCGCCGTCTGTACTGGGCIT 
50 TAGGAGGATTTTTGAATGCCATAGCCCATACTGCCAATACATTCCGCCTGCATTTT^ 
TAAAAATATCATTGACCACTTTTTCTGTGATGCACCACCATTGGTAAAA 
AACACCAGGGTCTACGAAAAAGTCCTGCTTGGTGTGGTGGGCnTCACAGTACTCTCCAGCA 
TTCTTGCTATCCTGATTTCCTATGTCAACATCCrCCTGGCT 

TCAGGAAGACACAAGGCATTCTCCACCTGTGCTTCCCACCTCATCTCAGTCATGCTC^ 
55 TGGATCATTGTTGTTTATGTATTCAAGGCCTAGTTCCACCTACT 

GTAGCTGCTCTGTTCTACACCGTGATCAACCCACTGCTCAACCCTCTCATCTATAG 
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AAACAAAGATATCAAAGAGGCCTTCAGGAAAGCAACACAGACTATACAACCACAAACATG 
A (SEQ ID NO: 250) 



AOLFR136 sequences: 
5 MTMENYSMAAQFVLDGLTQQAE^ 

SSLSFVDFCTSSVITPKMLVNI^GK^^ 

SPIXYNAIMSSWVCSLLVLAAJTLGFI^ALra 

HLNELLLFEAGFNTLWTLAVAVSYAFIL^ 

FKPPSSNSLDQEKVSSVFYTT\OPMLW (SEQ ID NO: 25 1) 

10 

ATGACCATGGAAAATTATTCTATGGCAGCTCAGTTTGTCTTAGATGGTT^ 
CAGAGCTCCAGCTGCCCCTGTrCCTCCTGTTCCTGGGAATCTATGTGGTCACAGTAGTGGG 
CAACCTGGGCATGATTCTCCTGATTGCAGTCAGCCCTCTACITCACACCCCCATGTACTATT 
TCCTCAGCAGCirGTCCTTCGTCGATTTCTGCTATTCCTCT 

1 5 GTGAACTTCCTAGGAAAGAAGAATACAATCCITTACT 

TCTTTGTGGTCTTTGTGGTGGCTGAGGGTTACCTCCTGACTGCCATGGCATATGATCGCT 
TGTTGCCATCTGTAGCCCACTGCTTTATAATGCGATCATGTCCTCATGGGTCTGCTCACTG^ 
TAGTGCTGGCTGCCTTCTTCTTGGGCTT^^ 
AAACTGTCCTTTTGCAAATCCCACATTATCAACCATTACTT 

20 CAATCTCTCCTGCTCCAACACACACCTCAATGAGCTTCTACTT^ 

ACACCirGGTGCCCACCCTAGCTGTTGCTGTCTCCTATGCCTTCATCCT 

CACATCCGCTCCTCAGAGGGCCGGTCCAAAGCTTTTGGAACATGCAGCTCTCATCT 

CTGTGGTGATCTTCITTGGGTCCATTACCT 

CTGGACCAGGAGAAGGTGTCCTCTGTGTTCTACACCACGGTGATCCCCATGCTGAACCCrT 
25 TAATATACAGTCTGAGGAATAAGGATGTGAAGAAAGCATTAAGGAAGGTCITAGTAGG^ 
AATGA (SEQ ID NO: 252) 



AOLFR137 sequences: 

MSPENQSSVSEFLLLGLPIItf>EQQAVFFALFLGMY^ 
30 LALTDISFSSVTWKMLM>^QTQHI^ 

HYATIMTQSQCVMLVAGSWVIACACALIJHTLLLAQLSFCADHnPHYFCDLGALLia^ 
NQLAHvTAALTAlMLPFLCILVSYGffi 

PSSNTNDKNIIAS\OYTAVTPMLNPFIYSLIO^G^ (SEQ 
ID NO: 253) 

35 

ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTCCTCCTCCTGGGCCTCCCCATCCGGC 
CAGAGCAGCAGGCCGTGTTCTTCGCCCTGTrCCTGGGCATGTACCTGACCACGGTGCTGGG 
GAACCTGCTCATCATGCTGCTCATCCAGCTAGACTCTCACCTTCACACCCCCATGTA 
TCCTTAGCCACTTGGCCCTCACTGACATCTCCTTTTCATCTGTC 
40 ATGAACATGCAGACTCAGCACCTAGCGGTCTTTTACAAGGGATGCATTTCACAGAC 
TTTTCATATTTTTTGCT^^ 

GTGGCCATCTGTCATCCTCTACATTATGCCACCATCATGACTCAGAGCCAGTGTGTCATGC 
TGGTGGCTGGGTCCTGGGTCATCGCnTGTGCGTGTGCTCTTTTGCATACCCTCCTCCT 
, CAGCITTCCTTCTGTGCTGACCACATCATCC 

45 CAAGTTGTCCTGCTCAGACACCTCCCTCAATCAGTTAGCAATCTTTACAGCAGCATTGACA 
GCCATTATGCTTCCATTCCTGTGCATCCTGGTTTCTTATGGTCACATTGGGGTCACCATCCT 
CCAGATTCCCTCTACCAAGGGCATATGCAAAGCCnTGTCCACTTGTGGATCCCACCTCTCA 
GTGGTGACTATCTATTATCGGACAATTATTGGTCTCTATTTTCT^ 

CAATGACAAGAACATAATTGCTTCAGTGATATACACAGCAGTCACTCCCATGTTGAACCCA 
50 TTCATTTACAGTCTGAGAAATAAAGACATTAAGGGAGCCCT 

TCAGGCGCAGTGGCTCATGCCTGTAATCTCAGCACTTTGGGAGGCTGA (SEQ ID NO: 254) 



AOLFR138 sequences: 

MLNFTDVTEFILLGLTSRREWQXTLFFIVFLV^ 
55 FWVWFSSNVTPKMLENLFSDK^ 

GSKMSRGVCDUjrnYYIYGFLTSLTATLWTYGLYF 
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TMLILAGINFTYSLTVIIISYL^ 

ESVEQGKMVAWYTTVIPMLNPMIYSL^ (SEQ ID NO: 255) 



ATGCTCAATTTCACCGATGTGACAGAGTTCATTCTTTTGGGGCTAACG 
5 GGCAAGTTCTCTTCTTCATCGTTTTTCTTGTGGTCTACATTATCAC 

GGCATGATGTTGTTAATCAAGGTCAGTCCTCAGCTTAACAGCCCCATGTACTTTTTC 

GTCACTTGTCATTTGTTGATGTGTGGTTTT 

CTGTTATCAGATAAAAAAACAATTTCTTATGCTGGCT 

TGCTCTTGTCCATGTGGAAATTTTT^^ 
1 0 TTGGAAATCCTTTGCTTTATGGCAGCAAAATGTCAAGGGA 

TTTCCCTTACATTTATGGTTTTCT 

ACTTCTGTGGAAAAATTGAGATCAACCATTTCT 

GGCCTGTGCCGGGACCTTTGTAAAAGAATATACAATGCTC^ 

ACATATTCCCTGACTXHAATT^^ 
1 5 GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 

CATCATATTCTATGGTACTCTGATCTTCATGTATCTCAGACGTCCCACAGAGGAGTCT 

GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 

TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 

GTTAA (SEQ ID NO: 256) 

20 

AOLFR139 sequences: 

MGFPGmSWQHWLSLPLALLYLLALSANILILIIINKEAALHQPMYYFL 
KILAILWFNAKTISLLECFAQMYAIH<^A 
GFMALRNSLCLISWLLAAQRHYCSQNQIEHCLC^ 
25 DLGLIILSYALILYSVLKLNSPEAASKALSTCT^ 

HWIPPALNPMVYALKNKELRQGLYKVLRLGVKGT (SEQ ID NO: 257) 



ATGGGATTCCCTGGCATTCACAGTTGGCAGCACTGGCT 
ACCTCTTAGCTCTCAGTGCCAACATCCTTATCCTGATCATCATCAACAAAG 
30 GCACCAGCCTATGTACTATTTCCTGGGCATCnTGGCTATGGCAGACATAGGCCTGGCTACC 
ACCATCATGCCTAAGATTTTGGCCATCTTATGGTTCAATGCTAAGACCATCAGTCTCCTGG 
AGTGCTTTGCTCAGATGTATGCCATACAT^ 

CTGCATGGCTATTGATAGATATGTAGCCATTTGTCGACCGCTACGATATCCATCAATCATC 
ACTGAATCTTTTGTTTTCAAAGCAAATGGGTTCATGGCACT 
35 TCTCAGTGCCTCTGTTGGCTGCCCAGAGGCATTACTGCTCCCAGAATCAAATTGAGCACT 
TCirTGTTCTAACCTTC 

AACCAGGTCCTTTTGGCITGGACACTCATGGGAAGTGACCTGGGTTTG 
ATGCTCTAATACTTTACTCTGTCCT 
AAGTACCTGCACCTCCCACCTCATC^ 
40 CCATTACTCGTAGTACAGGAATGAGAGTTCCCCnTATTCCAGTTCTACTTA^ 

CAATGTCATTCCCCCTGCCCTGAACCCCATGGTATATGCACTCAAGAACAAGGAACTCAGG 
CAAGGCTTATACAAGGTACTTAGACTGGGAGTGAAGGGCACCTGA (SEQ ID NO: 258) 



AOLFR140 sequences: 

45 MLTLNKTDLIPASFILNGW 

FLAMLSFTDLVMCSSTIPKALClFWFHLKDIGFDECLVQMFFro 

AICYPLRYSTn.TW\OAKVGTATFLRGVLLIIPFTFLTKRLPYC 

NVKVNAIYGLMVALLIGGFDILCITISYTMILRAWSLSSADAJRQ 

FSFFSHRFGEHIIPPSCHnVANrYLLLPPTMNPIVYGVKTKQIRDCV (SEQ 
50 ID NO: 259) 

ATGCTAACACTGAATAAAACAGACCTAATACCAGCTrc 
GACrGGAAGACACACAACTCTGGATTTCCTTCCCATTCTGCT 

GGTAGGGAATTGTGGACTCCTCTACCTCATTCACTATGAGGATGCCCTGCACAAACCCATG 
5 5 TACTACITCTTGGCCATGCriTTCCTTTACTGAC 
AGCCCTCTGCATCTTCTGGTTTCAT^ 
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ATGTTCTTCATCCACACCTTCACAGGGATGGAGTCTGGGGTGCTTATG CTTATGGCCCTGG 

ATCGCTATGTGGCCATCTGCTACCCCTTACGCTATTCAACTATCCT 

GCAAAGGTTGGGACTGCCACCTTCCTGAGAGGGGTATTACTCATTATTCCCT^ 

CACCAAGCGCCTGCCCTACTGCAGAGGCAATATAC^CCCCATACCTACTGTGACCACATG 
5 TCTGTAGCCAAATTGTCCTGTGGTAATC^ 

CCCTCCTGATTGGGGGCTTTGACATACTGTGTA 

GCAGTGGTCAGCCTCTCCrCAGCAGATGCTCGGCAGAAGGCCTTTAATACCT 
ACATTTGTGCCATTGTTTTCTCCTATACTCCAGCTTTCTTCT 

GGGAACACATAATCCCCCCTTCTrGCCACATCATTGTAGCCAATATTTATCTGCTCCTACC^ 
1 0 CCCACTATGAACCCTATTGTCTATGGGGTGAAAACCAj\AG/\GATACGAGACTCT 
GGATCCTTTCAGGTTCTAAGGATACCAAATCCTACAGCATGTGA (SEQ ID NO: 260) 



15 



20 



40 



AOLFR141 sequences: 

MSSTLGHNMESPNHTDVDPSVFFIX^^ 

HKPVYLFLCMLSTroLAASVSTWKLI^J^ 

AFDRYVA1CHPLRYATILTDTIIAHIG 

VVKIACGDTRPNRVYGLTAALLV^ 

VILISYTPAIJFSFFTHRFGHHWVH^^ 

GMGKASE (SEQ ID NO: 261) 



ATGTCCAGCACTCTTGGCCACAACATGGAATCTCCTAATCACACTGATGTTGACCCTTCTG 
TCTTCTTCCTCCTGGGCATCCCAGGTCTGGAACAATTTCATTTGTGGCT 
TGTGGCTTAGGCACAGCCACAATTGTGGGCAATATAACTATTCTC 
AACCAGTCITGCACAAGCCTGTGTACCTrTTTCTGTGGATGCT 

25 GCCTCTGTCTCCACAGTTCCCAAGCTACTGGCTATCTTCTGGTGTGGAGCCGGACATATAT 
CTGCCTCTGCCTGCCTGGCACAGATGTTCIT 

GTGCTACTGGCCATGGCCTTTGATCGCTACGTGGCCATCTGCCACCCACTCCGCTATGCCA 

CAATCCTCACTGACACCATCATTGCCCACATAG.GGGTGGCAGCTGTAGTGCGAGGCTCCCT 

GCTCATGCTCCCATGTCCCHTCCTTATTC 

30 TACACACGTACTGTGAGCACATGGCTGTGGTGAAGCTGGCCTGTGGAGACACCAGGCCTA 
ACCGTGTGTATGGGCTGACAGCTGCACTGTTGGTCATTGGGGTTGACITGTTTTG 
TCTCTCCTATGCCCTAAGTGCACAAGCTGTCCTTCGCCT 

AGGCCCTAGGGACCTGTGGTTCCCATGTCTGTGTCATCCTCATCTCnTATACACCAGCCCTC 
TTCTCCTTTTTTACACACCGCTTTGGCCATCACGTTCCAGTCCAT^ 
35 CAATGTTTATCTGCTTTTGCCACCT^ 

AGATCCGTAAAAGAGTTGTCAGGGTGTTTCAAAGTGGGCAGGGAATGGGCATCAAGGCAT 
CTGAGTGA (SEQ ID NO: 262) 



AOLFR143 sequences: 

MLGLNGTPFQPATLQLTGIPGIQTGLTWALIFCILYMISrVGNLSILTLW 
SMLALNDLGVSFSTLPTVISTFCFNYNHV^ 
PLRYVTVLTHMULAMGL 

HVNNIYGLLVIIFTYGMDSTFILI^YALILRAMLVnSQEQRLKALNT 

MIHRFWKSAPP WHVMM^ (SEQ ID NO: 



ATGCTGGGTCTCAATGGCACCCCCnTCCAGCCAGCAACACTCCAGCTGACAGGCATTCCTG 
GGATACAAACAGGCCTCACCTGGGTTGCCCTGATTTTCTGCATCCTCT 
GTAGGTAACCTCAGCATTCTCACTCTGGTGT^ 
50 ACTACTTCCTCTCTATGCT 

GTGATTTCTACTTTCTGCTTCAACTACAACCATC 

GTTCTTCATCCACACTTTCTCCTTCATGGAGTCAGGCATACT 
GCTTTGTGGCTATTTGTTATCCATT^ 

GCTATGGGTCTGGGCATCCTTACCAAGAGTTTCACCACTCTC^ 
55 GAAACGACTGCCCTTCTGCAAAGGCAATGTTTTGCATCACTCCT 

CTCATGAAAGTAGCATGTGGAGACATCCATGTTAACAACATTTATGGGCTCTTGGTGATCA 
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TTirrACCTATGGTATGGACTCAACTTTCATCCTGCTTTCCTACGCATTGATCCTGAGAGCC 
ATGCTGGTCATCATATCCCAGGAACAGCGGCTCAAGGCACTCAACACCTGCATGTCACACA 
TCTGTGCAGTGCTGGCCTTTTATGTGCCCATAATTGCTGTCTCCATGATTCACCGCTTCTGG 
AAAAGTGCTCCACCTGTTGTTCATGTCATGATGTCCAATGTCTACCTGTTTGTACCACCCAT 
5 GCTCAACCCTATCATCTACAGTGTGAAAACCAAGGAGATCCGCAAAGGGATTCTCAAGTTC 
TTCCATAAATCCCAGGCCTGA (SEQ ID NO: 264) 

AOLFR144 sequences: 

MGlJWTHPAI^LTGIPGLESSHSWLSGPLCVMYAVALGGNTmQAVRWPSLHEPMYYFL 
10 SMLSFSDVA1SMATLPTVLRTFCLNAIWITFDACLIQMFLIHFFSMMESGILLAMSFDRYVAICD 
PlJlYATVLTTE\aAAMGLGAAARSFITLFPLPFLIK^PICRSNVLSHSYCLHPDMMRLACADlSI 
NSIYGLFVLVSTFGMDLFFIFLSYVLILRSVMATASREERLKALNTCVSHILAVLAFYVPMIGVS 
TVHRFGKHWCYIHVLMSNWLFWPVLNPLIYSAKT^ (SEQ ID NO: 265) 

15 ATGGGGTTGTTCAATGTCACTCACCCTGCATTCTTCCTCCTGACTGGTATCCCTGGTCTGGA 
GAGCTCTCACTCCTGGCTGTCAGGGCCCCTCTGCGTGATGTATGCTGTGGCCCTTGGGGGA 
AATACAGTGATCCTGCAGGCTGTGCGAGTGGAGCCCAGCCTCCATGAGCCCATGTACTACT 
TCCTGTCCATGTTGTCCTTCAGTGATGTGGCCATATCCATGGCCACACTGCCCACTGTACTC 
CGAACCTTCTGCCTCAATGCCCGCAACATCACTTTTGATGCCTGTCTAATTCAGATGTTTCT 

20 TATTCACTTCnTCTCCATGATGGAATCAGGTATTCTGCTGGCCATGAGTTTTGACCGCTATG 
TGGCCATTTGTGACCCCTTGCGCrATGCAACTGTGCTCACCACTGAAGTCATTGCTGCAAT 
GGGTTTAGGTGCAGCTGCTCGAAGCTTCATCACCCTTTTCCCTCTTCCCTTTCTTATTAAGA 
GGCTGCCTATCTGCAGATCCAATGTrCTrTCTCACTCCTACTGCCTGCACCCAGACATGATG 
AGGCTTGCCTGTGCTGATATCAGTATCAACAGCATCTATGGACrCTTTGTTCTTGTATCCAC 

25 CTTTGGCATGGACCTGTTTTTTATCTTCCTCTCCTATGTGCTCATTCTGCGTTCTGTCATGG 
CCACrGCTTCCCGTGAGGAACGCCTCAAAGCTCTCAACACATGTGTGTCACATATCCTGGC 
TGTACTTGCATTTTATGTGCCAATGATTGGGGTCTCCACAGTGCACCGCTTTGGGAAGCAT 
GTCCCATGCTACATACATGTCCTCATGTCAAATGTGTACCTATTTGTGCCTCCTGTGCTCAA 
CCCTCTCATTTATAGCGCCAAGACAAAGGAAATCCGCCGAGCCATTTTCCGCATGTTTCAC 

30 CACATCAAAATATGA (SEQ ID NO: 266) 
AOLER145 sequences: 

MSVQYSI^PQFMLLSMTQFSPIFYLTSFPGLEGIKHWIFIPFFFMYMVAISGNCFILIIIKTOTRLH 
TPMYYLLSIIALTDLGLCVSTLPTTMGIFWFNSQSrYFGACQIQMFCIHSFSFMESSyLIMMSFD 

35 RFVAICHPLRYSVHTGQQVVPvAGLIVIFRGPVAT^^ 

CIDTTFN^YGLMVVVFTVMLDLVLIALSYGLILHTVAGLASQEEQR 

FWMMGL£LVHRFGKHAPPAIHLLMAN\nfLFWPMLNP 

(SEQ ID NO: 267) 

40 ATGTCAGTCCAATATTCGCTCAGTCCTCAATTCATGCTGCTATCCAACATTACTCAGTTTAG 
CCCCATATTCTATCTCACCAGCTTTCCTGGATTGGAAGGCATCAAACACTGGATTTTCATCC 
CCTTTTTCTTTATGTACATGGTTGCCATCTCAGGCAATTGTTTCATTCTGATCATTATTAAG 
ACCAACCCTCGTCTGCACACACCCATGTACTATCTACTATCCTTGCTGGCCCTCACTGACCT 
. GGGGCTGTGTGTGTCCACGTTGCCCACCACTATGGGGATCTTCTGGTTTAACTCCCAGAGT 

45 ATCTACirTGGAGCGTGTCAAATCCAGATGTTCTGCATCCACTCTTTTTCCrTCATGGAGTC 
CTCAGTGCTCCTCATGATGTCCTTTGACCGCTrTGTGGCCATCTGCCACCCTCTGAGGTATT 
CGGTCATTATCACTGGCCAGCAAGTGGTCAGAGCAGGCCTAATTGTCATCTTCCGGGGACC 
TGTGGCCACTATCCCTATTGTCCTCCTCCTGAAGGCrTTTCCCTACTGTGGATCTGTGGTCC 
TCTCCCACTCATTTTGCCTGCACCAGGAAGTGATACAGCTGGCCTGCACAGATACCACCTT 

50 CAATAATCTGTATGGACTGATGGTGGTAGTTTTCACTGTGATGCTGGACCTGGTGCTCATC 
GCACTGTCCTATGGACTCATCCTGCACACAGTAGCAGGCCTGGCCTCCCAAGAGGAGCAGC 
GCCGTGCCTTTCAGACATGCACCGCTCATCTCTGTGCTGTGCTAGTATTCTTTGTGCCCATG 
ATGGGGCTGTCCCTGGTGCACCGTTTTGGGAAGCATGCCCCACCTGCTATTCATCTTCTTAT 
GGCCAATGTCTACCTTrTTGTGCCTCCCATGCTTAACCCAATCATATACAGCATTAAGACC 
55 AAGGAGATCCACCGTGCCATTATCAAACTCCTAGGTCTTAAAAAGGCCAGTAAATGA (SEQ 

ID NO: 268 
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AOLFR146 sequences: 
MSQVTNTTQEGrYFlLTDIPGFEASHIW^ 
lJU.TDLGLTLTTLPTVMQLLWFm^RRISS^ 
5 LHYASILTNEVIGRTGLAUCCCVl^V^^ 
SWGFAI^LLniVDPLlJ\aSYTI^^ 

HRFAKHASPLVHVIMANIYLLAPPV^^ (SEQ ID NO* 

269) 



1 0 ATGTCCCAGGTGACTAACACCACACAAGAAGGCATCTACITCATCCTCACGGACATCCCTG 
GATTTGAGGCCTCCCACATCTGGATCTCCATCCCCGTCTGCTGTCTCTACACCATCT 
ATGGGCAATACCACCATCCTCACTGTCATTCGCACAGAGCCATCTGTCCACCAGCGCATGT 
ATCTGTTTCTCTCCATGCTGGCCCTGACGGACCTGGGTCTCACCCTCACCACCCTACCCACA 
GTCATGCAGCTTCTCTGGTTCAACGTTCGTAGAAT^^ 

1 5 TTTCTTCCTTCATGGATTCTCCTTTATGGAGTCTTCT 

GCTATGTGGCCATCTGCTGTCCCCTCCATTATGCCTCCATCCTCACCAATGAAGTCATTGGT 
AGAACTGGGTTAGCCATCATTTGCTGCTGTGTTCTGGCGGTTCTTCCCT 
CAAGCGACTGCCTTTCTGCCACTCCCACCTTCTCTCTCGCTCCT 
TGATCCGCCTXjGTCTGTGCTXjACATC^ 

20 GCTCATTATTATCGTGGATCCTCTGCTCATTGTGATCT 

TCTTGGGCACAGCCACCTGGGCTGAGCGACTCCGTGCCCTCAATAACTGCCTGTCCCACAT 
TCTAGCTGTCCTGGTCCTCTACATTCCCATGGTTGGTGTATCTATGACTCATCGCTT^ 
AGCATGCCTCTCCACTGGTCCATGTTATCATGGCCAATATCTACCTGCTGGCACCCCCGGT 
GATGAACCCCATCATTTACAGTGTAAAGAACAAGCAGATCCAATGGGGAATGTTAAATTTC 

25 CTTTCCCTCAAAAATATGCATTCAAGATGA (SEQ ID NO: 270) 



AOLFR147 sequences: 

MPS A S AMI IFNLSS YNP GPFILVGIPGLE QFH VWI GIPFCIIYI VA W GNCILL YLI WEHSLHEPMF 
FFLSMIAMTDLILSTA G VPKALSLF WLG AREITFP G CLTQMFFLH YNF VLD S AILMAMAFDHYV 
30 AICSPLRYTTILTPKTIIKSAM^^^ 

NFWYGFCWIMTVISD\aLIAVSYAinLCAVFGLPSQDACQKALGT^ 

iJVHRFGHNVSRTFfflMFANLYTVTPPAXW (SEQ ID NO- 

271) 



35 ATGCCATCTGCCTCTGCCATGATCATTTTCAACCTGAGCAGTTACAATCCAGGACCCTTCAT 
TCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATTGGAATTCCCTTCTGTATC 
ATCTACATTGTAGCTGTTGTGGGAAACTGCATCCTT 
GTCTTCATGAACCCATGTTCTTCTTTCTCTCCATGCrGGCCATGACT 
ACAGCTGGTGTGCCTAAAGCACTCAGTATCTTTTGGCTAGGGGCTCGCGAAA 

40 CAGGATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTGTCCT 

ATG GCCATGG CATTTG ATCACTATGT AGCTATCTGTTCTCCCTTG AGATATACCACCATCTT 
GACTCCCAAGACCATCATCAAGAGTGCTATGGGCATCTCCTTTCGAAGCTTCT 
CTGCCAGATGTATTCTTGCTGACATGCCTGCCriTTCTGCAGGACACGCATC 
CATACTGTGAGCATATAGGTGTTGCCCAGCTCGCCTGTC 

45 * GTATGGCTTTTGTGTTCCCATCATC^ 

ACGCACACATCCTCTGTGCTGTCTTTGG^ 

CGGCACTTGTGGTTCTCATGTCTGTGTCATCCTCATGTTTTATACACCT 
TCCTCGCCCATCGCT1TGGACACAATGTCTCTCGCACCTTCCACATCATGTTTG 
TACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAAGACCAAGCAGATCA 
50 GAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGATGA (SEQ ID NO: 272) 



AOLFR148 sequences: 

MPTVNHSGTSHTVFHLLGIPGLQDQHM 
MI^GADIVI^TCTIPQAIAIFWFRAGDISLDR^ 
55 YTTILTNALIKKICVTVSLI^ 
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FSILMSTVVLDVVL1PISYMLILHAWHMPSPDACHKALOT 

HIPPCmiPLANVCILAPPML]SnPIIYGIKTKQIQEQWQFLFIKQKITLV (SEQ ID NO: 273) 



ATGCCTACTGTAAACCACAGTGGCACTAGCCACAC^ 
5 GCCTACAGGACCAGCACATGTGGATTTCTATCCC 

CTTGGGAACAGCCTGCTCATCnTCATTATCCTCACAAAGCGCAGCCTCCATGAACCCATGT 

ACCTCTTCCTCTGCATGCTGGCTGGAGCAGACATTGTCCTCTCCACGTGCACCAT^ 

GCCTTAGCTATCTTCTGGTTCCGTGCTGGGGACATCTCCCTGGATCGTTGCATCACTCAGCT 

CTTCTTCATCCATTCCACC^ 
1 0 ACTATATTGCCATATGCTACCCACTGAGGTACACCACCATTCTTACAAATGCTCTG 
GAAAATTTGTGTGACTGTCTCTCTGAGAAGTTATGGTACAATTTTCCCT 
TAAAAAGATTGACTTTCTGCC^ 

CCTAGCCAAATATGCATGTAATGACATTCGAATAAACATTTGGTATGGGTTT^ 
ATGTCGACGGTGGTCTTAGATGTTGTACTAATTTTTATTTCCT 
1 5 TGTCTTCCACATGCCTTCTCCAGATGCTTGCCA 

TCTGCATCATCATCCTCTTTTATGGGTCTGGCATCTTCACAATCCrT 
CGCCACATTCCACCTTGTATCCACATCCCGTTGGCTAATGTCTGCATTCTGGCTCCACCT 
GCTGAATCCCATTATTTATGGGATCAAAACCAAGCAAATCCAGGAACAGGTGGTTCAGT^ 
TTGTTTATAAAACAGAAAATAACTTTGGTTTAA (SEQ ID NO: 274) 

20 

AOLFR149 sequences: 

MSNASLLTAFILMGLPHAPALDAPLFG\^ 

SFIDMWFSTVTWKLLMTLVTTSGRAISFHSCMAQLYFFHFLGGTECF 
LRYTSMMTGRSCTLLATSTW^^ 
25 AffiTVn ? VTVGIVASGCFVLrVI,SYVSr^ 

PGSRKAVDGWAWYTVLTPLLNPVVYra (SEQ ID NO: 

275) 



ATGTCCAACGCCAGCCTACTGACAGCGTTCATCCTCATGGGCCTTCCCCATGCCCCAGCGC 
30 TGGACGCCCCCCTCTTTGGAGTCnTCCTGGTGGTTTACGTGCTCACTGTGCTGGGGAAC^ 
CCTCATCCTGCTGGTGATCAGGGTGGATTCrCACCTCCACACCACCATGTACTACTTCCT 
CCAACCTGTCGTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAATTGCTGATGAC 
TTTGGTGTTCCCAAGTGGCAGGGCTATCTCCTTCCACAGCTGCATGGCTCAGCTCTATT^ 
TTCACTTCCTAGGGGGCACCGAGTGTTTCCTCT 
35 GGCCATCAGTTACCCGCTCAGGTACACCAGCATGATGACTGGGCGCTCGTGTACTCTTCTG 
GCCACCAGCACHTGGCTCAGTGGCTCTCTC 

ATTTGCCCTACTGTGGACCCAACTGGATCCAGCACTATTTGTGTGATGCACCGCCCATCCT 
GAAACTGGCCTGTGCAGACACCTCAGCCATAGAGACTGTCATTTTTGTGACTGT^ 
GTGGCCTCGGGCTGCTTTGTCCTGATAG 
40 GCGGATCCGCACCTCAGAGGGGAAGCACAGAGCCTITCAGACCrGTGCCTCCCACTGTATC 
GTGGTCCTTTGCTTCTTTGGCCCTGGTCrTTTCAT^ 

TGTGGATGGAGTTGTGGCCGTTTTCTACACTGTGCTGACGCCCCTTCTCAA 
ACACCCTGAGGAACAAGGAGGTGAAGAAAGCTCTGTTGAAGCTGAuAAGACAAAGTAGCAC 
ATTCTCAGAGCAAATAG (SEQ ID NO: 276) 

45 • 

AOLFR150 sequences: 

MELGNVTRVKEFIFLGLTQSQDQSLVLFLFLCLVYMTTLLGNLLIMV 
NLAILDICFSSTTAPKVLLDLLSK^ 

HYVTIMSRGQCTALISASWMGGFVHSIVQISLLLPLPFCGPNVLDTFYCDW 
50 LEFLMISNNGLVTTLWFIFLLVSYTVILMTLRSQAGGGRRKAISTCT 

PALHCPPHRKGHLCHLHCHLPSAEPFDLHSEEPGNEVSHEKTEEKTRAF (SEQ ID NO: 277) 



ATGGAGTTGGGAAATGTCACCAGAGTAAAAGAATTTATATTTCTGGGACnTACTCAATCCC 
AAGACCAGAGTTTGGTCTITGTTTCnTTTTTTA 
55 AACCTCCTCATCATGGTCACCGTGACCTGTC 

GCTCCGCAATCTAGCCATCCTTGACATCTGCTTCTCCTCCACAACTGCT 
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TGGACCTTCTGTCAAAGAAAAAGACCATATCCTATACAAGCTGCATGACACAGATATTTCT 
CITCCACCTCCITGGTGGGGCAGACATTTTTTCTCTCTCTGTGATGGCGTTTGACT 
TGGCCATCTCCAAGCCCCTGCACTATGTGACCATCATGAGTAGAGGGCAATGCACTGCCCT 
CATCTCTGCCTCTTGGATGGGGGGCTTTGTCCACTCCATCGTGCAGATCTCCCTGTTGCTGC 
5 CTCTCCCTTTCrGTGGACCCAATGTTCTrGACACTTTCTACTGCGATGTCCCCCAGGTCCTC 
AAACTCACTTGCACTGACACTTTTGCTCTTGAGTTCITGATGATTTCCAACAATGG 
CACTACCCTGTGGTTTATCTTCCTGCTTGTGTCCTACACAGTCATCCTAATGACGCTGAGGT 
CTCAGGCAGG AGGGG GCAGGAGGAAAGCCATCTCCACTTGCACCTCCCCACATCACTGTG 
GTGACCCTGCATTTTGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTGCCCTCCCCAC 
1 0 AGAAAAGGCCATCTCTGTCACCITCACTGTCATCTCCCCTCTGCTGAACCCTTTGATCTACA 
CTCTGAGGAACCAGGAAATGAAGTCAGCCATGAGAAGACTGAAGAGAAGACTCGTGCCTT 
CTGA (SEQ ID NO: 278) 



AOLFR1S1 sequences: 
1 5 ^SPNHTIVTEFILLGLTDDPVLEKILFGWLAJYLIT^ 

FVDICTSSNVTPhfMLHNFLSEQKTISYAGCFrQCLLFIALVITEFYILASMA^ 
SPJVfSKMCVCLVTIPYMYGFLSGFSQSLLTFHLSFCGSLEINOT^ 
MFWAGFmSSSLFIILI^YLFIFAAIFPJRSAEGRHKAFSTCASHLTWTLF^GT^ 
KSVEESKITAVFYTFLSPMLNPLn'SLRNTDVIlAMQQMIRGKSFHKIAV (SEQ ID NO- 279) 

20 

ATGTTCTCCCCAAACCACACCATAGTGACAGAATTCATTCTCTTGGGACTGACAGACGACC 
CAGTGCTAGAGAAGATCCTGTTTGGGGTATrCCTTGCGATCTACCTAATCACACTGGCAGG 
CAACCTGTGCATGATCCTGCTGATCAGGACCAATTCCCACCTGCAAACACCCATGTATTTC 
TTCCTTGGCCACCTCTCCTITGTAGACATTTGCTATTCTTCCAATGTTACTCCAAATATGCT 

25 GCACAATTTCCTCTCAGAACAGAAGACCATCTCCTACGCTGGATGCTTCACACAGTGTCTT 
CTCTTCATCGCCCTGGTGATCACTGAGTTTTACATCCTTGCTTCAATGGCATTGGATCGCTA 
TGTAGCCATTTGCAGCCCrTTGCATTACAGTTCCAGGATGTCCAAGAACATCTGTGTCTGT 
CTGGTCACTATCCCTTACATGTATGGGTTTCTTAGTGGGTTCTCTCAGTCACTGCTAACCTT 
TCACTTATCCTTCTGTGGCTCCCTTGAAATCAATCATTTCTACTGCGCTGATCCTCCTCTTA 

30 TCATGCrGGCCTGCTCTGACACCCGTGTCAAAAAGATGGCAATGTTTGTAGTTGCAGGCTT 
TAATClCTCAAGCTCTCTCnTCATCATTCTTCTGTCCTATCTTTTCATl-ITTG 
CAGGATCCGTTCTGCTGAAGGCAGGCACAAAGCCTTTTCTACGTGTGCTTCCCACCTGACA 
ATAGTCACTTTGTTTTATGGAACCCTCTTCTGCATGTACGTAAGGCCTCCATCAGAGAAGT 
CTGTAGAGGAGTCCAAAATAACTGCAGTCTTITATACTTTTTTGAGCCCAATGCTGAACCC 

35 ATTGATCTATAGCCTACGGAACACAGATGTAATCCTTGCCATGCAACAAATGATTAGGGGA 
AAATCCTTTC ATAAAATTG C AGTTTAG (SEQ ID NO: 280) 



AOLFR152 sequences: 
MDQI>fflTN\aCEFFFLELTRSRELEFFL^^ 
40 KSVLDA^SSITVPKFLVDLLSDRKTISYNDCMAQIFFFHFAGGADIFFI^VMAYDR 
HYVTMMPJCEVWVALVVASWVSGGLHSDQVILMLPFPFCGPNTLDA^ 
FALELFMISNNGLVTLLWFLLLLGSYTVILVMLRSHSGEGPJ^nCALSTCrSHMLVV 
YrYCRPmTIJ>MDTTISIN^^ (SEQ ID 

45 " 

ATGGACCAGAT CAACC ACACTAATGTGAAGGAGTTTTTCTTCCTGGAACTTACACGTTCCC 
GAGAGCTGGAGTTTTTCTTGTTTGTGGTCTTCTTTGCTGTGTATGTAGCAACAGTCCTGGG 
AAATGCACTCATTGTGGTCACTATTACCTGTGAGTCCCGCCTACACACTCCTATGTACTTTC 
TCCTGC GGAAC AAATCAGTCCTGGACATCGTTTTTTCATCTATCACCGTCCCCAAGTTCCTG 

50 GTGGATCTTTTATCAGACAGGAAAACCATCTCCTACAATGACTGCATGGCACAGATCTTTT 
TCITCCACTTTGCTGGTGGGGCAGATATTTTTTTCCTCTCTGTGATGGCCTATGACAGATAC 
CTTGCAATCGCCAAGCCCCTGCACTATGTGACCATGATGAGGAAAGAGGTGTGGGTGGCX; 
TTGGTGGTGGCTTCTTGGGTGAGTGGTGGTTTGCATTCAATCATCCAGGTAATTCTGATGC 
TTCCATTCCCCTTCTGTGGCCCCAACACACTGGATGCCTTCTACTGTTATGTGCTCCAGGTG 

55 GTAAAACTGGCCTGCACTGACACCTTTGCTTTGGAGCTTTTCATGATCTCTAACAACGGAC 
TGGTGACCCTGCTCTGGTTCCTCCTGCTCCTGGGCTCCTACACTGTCATTCTGGTGATGCTG 
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AGATCCCACTCTGGGGAGGGGCGGAACAAGGCCCTCTCCACGTGCACGTCCCACATGCTG 
GTGGTGACTCITCACTTCGTGCCTTGTGTTTACATCTACTGCCGGCCCTTCATGAGGCTGCC 
CATGGACACAACCATATCCATTAATAACACGGTCATTACCCCCATGCTGAACCCCATCATC 
TATTCCCTGAGAAATCAAGAGATGAAGTCAGCCATGCAGAGGCTGCAGAGGAGACTTGGG 
5 CCTTCCGAGAGCAGAAAATGGGGGTGA (SEQ ID NO: 282) 



AOLFR153 sequences: 

MSKTSLVTAFILTGLPHAPGLDAPLFGIFLVVY 

FIDMWFSTVTWKMLMTLVSPSGRAISFHSCVAQLYFFHFLGSTECFLYTVMSYDRYLAISYPL 
1 0 RYTSMMSGSRCALLATSTWLSGSLHSAVQTILTFHLPYCGPNQIQHYLCDAPPILKLACADTSA 
NEMVIFVDIGLVASGCFLLIVLSYVSWCSILRIHTSEGRHRAFQTCASHCIVVLCFFVXCVFIYLR 
PGSRDWDGW AIFYTVLTTIXNPVVYTLRNKEVKKAVLKLRDKVAHSQGE (SEQ ID NO: 
283) 

1 5 ATGTCCAAGACCAGCCTCGTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCCACTCTTTGGAATCrTCCTGGTGGTTTACGTGCTCACTGTGCTGGGGAACCT 
CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCTCA 
CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTGATGAC 
CTTGGTGTCCCCAAGCGGCAGGGCTATCTCCTTCCACAGCTGCGTGGCTCAGCTCTATTTTT 

20 TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCTATGATCGCTACTTG 
GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGATGTGCCCTCCTGG 
CCACCAGCACTTGGCTCAGTGGCTCTCTGCACTCTGCTGTCCAGACCATATTGACTTTCCAT 
TTGCCCTACTGTGGACCCAACCAGATCCAGCACTATTTGTGTGATGCACCGCCCATCCTGA 
AACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCTTTGTGGACATTGGGCTAGT 

25 GGCCTCGGGCTGCTrTCTCCTGATAGTGCTGTCTTATGTGTCCATCGTCTGTTCCATCCTGC 
GGATCCACACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGCATCGT 
GGTCCTITGCTTTTTTGTNNCCTGTGTTTTCATTTACCTGAGACCAGGCTCCAGGGACGTCG 
TGGATGGAGTTGTGGCCATTTTCTACACTGTGCTGACACCCCTTCTCAACCGTGTTGTGTAC 
ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTGAGAGACAAAGTAGCACAT 

30 TCTCAGGGAGAATAA (SEQ ID NO: 284) 



AOLFR1S6 sequences: 

MCWAMPSPFTGSSTRNMESRNQSTVTEFIFTGFPQLQDGSLLYFFPLLFrmanDNLLIFSAVRL 
DTHLGNPMYNFISIFSFLEWYTTATIPKMLSNLISEKXAISMTGCILQMYFFHSLENSEGILLTT 
35 MAIDRYVMCNPLRYQMIMTPRLCAHLSAGSCLFGFLILLPEIVMISTLPFCGPNQIHQIFCDLVP 
\T^LACTDTSMILIEDVIHAVTIIITFLIIALSYVRrsrrVILRIPSSEGRQKAXSTCAGHLMW 
SVSLMYLRFSNTYPPVEDTAIALMFTVLAPFFNPIT^SLRNKDMNNAIKKLF 
(SEQ ID NO: 285) 

40 ATGTGCTGGGCTATGCCCTCTCCATTTACAGGTAGCTCTACTAGAAATATGGAGAGCAGAA 
ACCAATCAACAGTGACTGAATTTATCTTCACTGGATTCCCTCAGCTTCAGGATGGTAGTCT 
CCTGTACTTCTTTCCTTTACTTTTCATCTATACTTTTATTATCATTGATAACT^ 
CTCTGCTGTAAGGCTGGACACCCATCTGGGCAACCCCATGTATAATTTTATCAGTATATTTT 
CCTTTCTGGAGATCTGGTACACCACAGCCACCATTCCCAAGATGCTCTCCAACCTCATCAG 

45 * TGAAAAGAAGGCCATCTCAATGACTGGCTGCATCTTGCAGATGTATTTCTTCCACTCACTT 
GAAAACTCAGAGGGGATCTTGCTGACCACCATGGCCATTGACAGATACGTTGCCATCTGCA 
ACCCTCTTCGCTATCAAATGATCATGACCCCCCGGCTCTGTGCTCACCTCTCTGCAGGTTCC 
TGCCTCTTCGGTTTCCTTATCCTGCTTCCCGAGATTGTGATGATTrCCACACTGCCTrTCTG 
TGGGCCCAACCAAATCCATCAGATCTTCTGTGACTTGGTCCCTGTGCTAAGCCTGGCCTGT 

50 ACAGACACGTCCATGATTCTGATTGAGGATGTGATTCATGCTGTGACCATCATCATTACCT 
TCCTAATCATTGCCCTGTCCTATGTAAGAATTGTCACTGTGATATTGAGGATTCCCTCTTCT 
GAAGGGAGGCAAAAGGCINTTTCTACCTGTGCAGGCCACCTCATGGTCTTCCTGATATTCT 
TTGGCAGTGTATCACTCATGTACITGCGTTTCAGCAACACTTATCCACCAGTTTTGGACAC 
AGCCATTGCACTGATGTTTACTGTACrTGCTCCATTCTTCAATCCCATCATTTATAGCCTGA 

55 GAAACAAGGACATGAACAATGCAATTAAAAAACTGTTCTGTCTTCAAAAAGTGTTGAACA 

AGCCTGGAGGTTAA (SEQ ID NO: 286) 
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AOLFR157 sequences: 
MAMDNVTAWQFlilGISNY^ 
SFUDLCYGTASMPQALVHCFSTHPYI^YPRC^ 
5 LRYSVVMNGPVCVCLVATSWGTSLVL^^ 
NEFMIIJTSIFTLLIJPFGFVLl^YIRIAN^ 

QSKSSPDQDKFISVFYGALTPMLNPLIYSUIKKDVKR^ (SEQ ED NO: 287) 

ATGGCCATGGACAATGTCACAGCAGTGTTTCAGTTTCTCCTTATTGGCATT^ 
1 0 TCAATGGAGAGACACGTTTTTCACATTAGTGCTGATAATTTACCTCAGCACAT^ 
AATGGATTTATGATCTTTCTTATTCACITTGACCCCAAC 
CCTTAGTAACCTGTCnTTCITAGACC 
TGCATTGTTTCTCTACCCATCCCTACCTCT 

TCCITGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCrGCCATGGCCTATGA 
1 5 TTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCCCAGTGTGTGTCTGCTT 
GGTTGCTACCTCATGGGGGACATCACTTGTGCTCACTGCCATGCTCATCCT 
CTTCACTTCTGTGGGGCTAATGTCATCAACCATTTTGCCTGTGAGATTCTCT 
GCTGACCTGTTCTGATACCAGCCTCA^ 
TGCTGCTACCATTTGGGTTTGTTCTCCTCTCCTACAT 
20 ATTCGCTCACTCCAGGGCAGGCTCAAGGCCHTTA 

TGACAATCTTCTATGGGTCAGCCATCTCCATGTATATGAAAACTCAGTCCAAGTCCTCCCC 
TGACCAGGACAAGTTTATCTCAGTGTTTTATGGAGCTTTGACACCCATGTTGAACCCCCT 
ATATATAGCCTGAGAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAAAGG 
ACATGA (SEQ ID NO: 288) 

25 

AOLFR158 sequences: 

MKAGNFSDTPEFFLLGLSGDPELQPILFMLFl^MYLATMLGNLLIILAW 
LSLVT)ICFTSTTMPKMLVMQAQAQSINYTGCLTQICFVLVFV 
LRYNVIMNPKLCGLIXLLSFIV 
30 MLVYLVTSLLGVWLSGIIFSYTRIVSSVMKff 

GATHS SRKGAIAS VMYTVAnTMLNPLIYSLRNKDMI^^ (SEQ ID NO: 289) 

ATGAAAGCAGGAAACTTCTCAGAGACTC 
CGGAGCTGCAGCCCATCCTCTTCATGCTGTTCCT 

35 GAACCTGCTCATCATCCTGGCCGTCAACTCTGACrCCCACCTCCACACCCCCATGTA 
TCCTCTCTATCCTGTCCnrrGGTCGACATCTGTTTCACCTCCACCACGATG 
GTGAACATCCAGGCACAGGCTCAATCCATCAATTACACAGGCTGCCTCACCCAAATCT 
TTGTCCTGGTTTTTGTTGGATTGGAAAATGGAATTCTGGTCATGATGGCCT 
TGTGGCCATCTGTCACCCACTGAGGTACAATGTCATCATGAACCCCAAACTCTGTGGGCTG 

40 CTGCITCTGCTGTCCITCATCGTTAGTGTCCTGGATGCTCT 

ACAGCTGACCITCTGCATAGACCTGGAAATrCCCCACTTTTTCT 

TCAAGCTCGCCTGTTCTGATGTCCTCATCAATAACA 

GTTAGGTGTTGTTCCTCTCTCTGGGATCATTTTCT 

TGAAAATTCCATCAGCTGGTGGAAAGTATAAAGCITTTTCCATCTGCGG 
45 * CGTTGTTTCCHTGTTTTATGGAACAGGGTTTGGGGTC 

CCTCCAGGAAGGGTGCAATAGCATCAGTGATGTATACCGTGGTCACCCCCATGCTGAACCC 
ACTCATTTACAGCCTGAGAAACAAGGACATGTTGAAGGCITTGAGGAAACTAATATCT 
GATACCATCTTTCCATTGA (SEQ ID NO: 290) 

50 AOLFR159 sequences: 

MGPRNQTAVSEFLLMKVTEDPELKLIPFS 

I^FTOICLTTTTVPKILVNIQAQNQSITYTGCLTQICLVLW 

RYTVLMNVHFWGLLILLSMFMSTMDALVQSLMVLQI^ 

3Msm^IYFASSWGAIPL^G]IFSYSQIVTSVI^^ 
55 SAVAESSRTrAVASVMYTVWQMMNPFTYSLRNKJEMK^ (SEQ ID NO: 291) 
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ATGGGACCCAGAAACCAAACAGCTGTTTCAGAATTTCTTCTCATGAAAGTGACAGAGGAC 
CCAGAACTGAAGTTAATCCCTTTCAGCCTGTTCCTGTCCATGTACCTGGTCACCATCCTGG 
GGAACCTGCTCATTCTCCTGGCTGTCATCTCTGACTCCCACCTCCACACCCCCATGTACTTC 
CTTCTCrrrAATCTCTCCTTTACTGACATCTGTTTAACCACAACCACAGTCCCAAAGATCCT 
5 AGTGAACATCCAAGCTCAGAATCAGAGTATCACTTACACAGGCTGCCTCACCCAGATCTGT 
CITGTCITGGTTTTTGCTGGCTTGGAAAGTrGCTTTCTrGCAGTCATGGCCT 
TGTGGCCATTTGCCACCCACTGAGGTACACAGTCCTCATGAATGTCCATTTCTGGGGCTTG 
CTGATTCTTCTCTCCATGTTCATGAGCACTATGGATGCCCTGGTTCAGAGTCTGATGGTATT 
GCAGCTGTCCTTCTGCAAAAACGTTGAAATCCCTTTGTTCTTCTGTGAAGTCGTTCAGGTC 

1 0 ATCAAGCTCGCCTGTTCTGACACCCTCATCAACAACATCCTCATATATTTTGCAAGTAGTGT 
ATTrGGTGCAATTCCTCTCrCTGGAATAATlTTCTCTTATTCTCAAATAGTCACCTCTGTTC 
TGAGAATGCCATCAGCAAGAGGAAAGTATAAAGCGTTTTCCACCTGTGGCTGTCACCTCTC 
TGTTTTTTCCTTGTTCTATGGGACAGCTTTTGGGGTGTACATTAGTTCTGCTGTTGCTGAGT 
CTTCCCGAATTACTGCTGTGGCTTCAGTGATGTACACTGTGGTCCCTCAAATGATGAACCC 

1 5 CTrCATCTACAGCCTGAGAAATAAGGAGATGAAGAAAGCTTTGAGGAAACTTATTGGTAG 
GCTGTTTCCTTTTTAG (SEQ ID NO: 292) 

AOLFR160 sequences: 

^MQLLLTDFIIFSIRFimSMEARNQTAISKFLLLGLIEDPELQPVLFSLFLSMYL\mLGNLLILL 
20 AVISDSHLHTPMYFFLSNLSFLDICLSTTTIPKMLVNIQAQNRSITYSGCLTQICFVLFFAGLENC 
LIAAMAYDRYVAICOTIJRYTVIMNPRLCGLLILLSLLTSVVNALLLSLMVL 
CELAQVIQLTCSDTLIWnLlYFAACIFGGVFLSGin.SYTQITSCVLPvMPSASGKHKAVSTCGSHL 
SIVLLFYGAGLGVYISSWTDSPRKTAVASVMYSVITQMVNPFIYSLRNKDMKGTLRKFIGRIP 

SLLWCAICFGFRFLE (SEQ ID NO: 293) 

25 

ATGCCGATGCAGCTGCTGCTTACAGATTTTATTATCTTTTCCATCAGATTCATCATCAACAG 
CATGGAAGCGAGAAACCAAACAGCTATTTCAAAATTCCTTCTCCTGGGACTGATAGAGGAT 
CCGGAACTGCAGCCCGTCCTTrTCAGCCTGTTCCTGTCCATGTACTTGGTCACCATCCTGGG 
GAACCTGCTCATCCTCTTGGCTGTCATCTCTGACTCTCACCTCCACACCCCCATGTACTTCT 
30 TCCTCTCCAATCTCTCCrTTTTGGACATTTGTTTAAGCACAACCACGATCCCAAAGATGCTG 
GTGAACATCCAAGCTCAGAATCGGAGCATCACGTACTCAGGCTGCCTCACCCAGATCTGCT 
TTGTCTTGTTTTTTGCTGGCTTGGAAAATTGTCTCC 

GTGGCCATTTGTCACCCCCTTAGATACACAGTCATCATGAACCCCCGCCTCTGTGGCCTGC 
TGATTCTTCTCTCTCTGTTGACTAGTGTTGTGAATGCCCTTCTTCTCAGCCTGATGGTGTTG 
35 AGGCTGTCCTrCrGCACAGACCTGGAAATCCCGCTCTTCTTCTGTGAACTGGCTCAGGTCA 
TCCAACTCACCTGTTCAGACACCCTCATCAATAACATCCTGATATATTTTGCAGCTTGCATA 
TTTGGTGGTGTTCCTCTGTCTGGAATCATTTTGTCTTACACT 

GAGAATGCCATCAGCAAGTGGAAAGCACAAAGCAGTTTCCACCTGTGGGTCTCACCTCTCC 
ATTGTTCTCTTGTTCTATGGGGCAGGTTTGGGGGTGTACATTAGTTCTGTGGTTACTGACTC 
40 ACCTAGGAAGACTGCAGTGGCTTCAGTGATGTATTCTGTGTTCCCTCAAATGGTGAACCCC 
TTTATCTATAGTCTGAGGAATAAGGACATGAAAGGAACCTTGAGGAAGTTCATAGGGAGG 
ATACCTTCTCTTCTGTGGTGTGCCATTTGCTTTGGATTCAGGTTTCTAGAGTAA (SEQ ID 
NO: 294) 



45 - AOLFR161 sequences: 

MEPRNQTSASQFILLGLSEKPEQETLLFSLFFCMYLVMWGNLLIILAISroSHLHTPMYFFLANL 
SLVDFCLATNTIPKMLVSLQTGSKAISYPCCLIQMYFFHFFGIVDSV^ 
YAKJMSLRLCRLLVGALWAFSCFISLTIiILLMAW,WCGSHEWHYFCDLTPILRLSCT 
IFILIVAGMVlATPFVaLASYARJLVAIMKWSAGGP^ 

5 0 SSVLTTVKEKASAVMYTAVTPMIJ^FrYSLRNKDLKGALRKLVNRKITSSS (SEQ ID NO: 295) 



ATGGAACCAAGAAACCAAACCAGTGCATCTCAATTCATCCTCCTGGGACTCTCAGAAAAGC 
CAGAGCAGGAGACGCTTCTCTrTTCCCTGTTCTTCTGCATGTACCTGGTCATGGTCGTGGG 
GAACCTGCTCATCATCCTGGCCATCAGCATAGACTCCCACCTCCACACCCCCATGTACTTCT 
55 TCCTGGCCAACCTGTCCCTGGTTGATTTCTGTCTGGCCACCAACACCATCCCTAAGATGCT 
GGTGAGCCTTCAAACCGGGAGCAAGGCCATCTCTTATCCCTGCTGCCTGATCCAGATGTAC 
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TTCITCCATTTCTTTGGCATCGTGGACAGCGTCATAATCGCCATGATGGCTTATGACCGG^ 
CGTGGCCATCTGCCACCCATTGCACTACGCCAAGATCATGAGCCTACGCCTCTGTCGCCTG 
CTGGTCGGCGCCCTCTGGGCGTTTTCCTGCTTCATCTCACTCACTCACATCCT 
CCGTCTCGTTTTCTGCGGCAGC 
5 TCCGACTTTCGTGCACGGACACCTCTGTGAATAGGA 

GGTGATAGCCACGCCCTTTGTCTGCATCCTGGCCTCCTATGCTCGCATCCrTGTG 
TGAAGGTCCCCTCTGCAGGCGGCAGGAAGAAAGCCTTCT 
TGTGGTTGCTCTCITCTATGGGACCACCATTGGCGTCTATCTGTGTCCCT 
CCACTGTGAAGGAGAAAGCTTCTGCGGTGATGTACACAGCAGTCACCCCCATGCTGAATCC 
1 0 CTTCATCTACAGCITGAGGAACAGAGACCT^ 

AAAGATCACCTCATCTTCCTGA (SEQ ID NO: 296) 



AOLFR162 sequences: 

MMRLMKEVRGRNQTEVTEFLLLGLSDOT 
1 5 TPMYFFl^SLSFVDASYSSSVTPKMLVM 

YDRYAAIWNPLLYPVLVSGRIOETLLIATSFIAGCGNA 

LKLS CSDTHFNGIVIMAFS SFIVIS C VMIVLI S YLCIFIA VLKMP SLEGRHKAFSTCA S YLMA VTIF 
FGTIIJFMYLRPTSSYSMEQDKWSVFYTVIIPVLNPL^ (SEQ ID 

NO: 297) 

20 

ATGATGAGACTTATGAAAGAGGTTCGAGGCAGA 
CTCTTAGGACHTTCCGACAATCCAGAT^ 

CTATATGGCAAACATGGTGGGCAATTTGGGGATGATTGTATTGATTAAGATTGATCTCTGT 
CTCCACACCCCCATGTATTTCnTTCTCAGTAGCCTCT 
25 TCCGTCACTCCCAAGATGCTGGTGAACCTCATC 

GATGTGCTGCCCAGTTCTACITCrTTGGCTCCTTCCT 

ATGATGGCATATGACCGCTATGCAGCCATTTGGAACCCCCTGCTCTACCCAGTTCT 
CTGGGAGAATTTGCTTTTTGCTAATA 

CATACATACAGGGATGACTTTTAGGTTGTCCTTTTGTGGTTCTAATA 
30 ACTGTGACACCCCGCCACTGCTCAAACTCTCTTGCTCT 
ATCATGGCATTCTCAAGTTTTAra 

GTGTATC^CATTGCCGTCTTGAAGATGCCITCGTTAGAGGGCAGGCACAAAG 
ACCTGTGCCTCITACCrrCATGGCTGTCACCATATTCTTTGG 
GCGCCCTACATCTAGCTACTCAATGGAGCAAGACAAGG 
3 5 ATAATCCCTGTGCTAAATCCCCT^ 

TAAAGAAGATCTTATGGAAACACATCTTGTAG (SEQ ID NO: 298) 



AOLFR163 sequences: 

MQRSNHTVTEFILLGFTTOPGMQLGLFVWLGVYSLTWG 
40 LSFLDLWSSVYTPKILVTCISEDKSISFAGCLCQF^ 
LYAQAMSIKLCAXLVAVSYCGGFINSSnTK^^ 
IMMYFLLASNVICPAVLILASYLFIITSV^ 

SYSFDMDKIVSTFYTVVFPMLNIJvIIYSLRM (SEQ ID NO: 299) 

45 ' ATGCAGAGGAGCAATCATACAGTGACTGAGTTTATACTGCTGGGCTTCACCACAGACCCA 
GGAATGCAGCTGGGCCTCTTCGTGGTGTTCCTGGGCGTGTACTCTCTCACTGTGGTAGGAA 
ATAGCACCCTCATCGTGTTGATCTGTAATGACTCCT 
ACTGGAAATCTGTCGTTTCTGGATCTCT 

GACCTGCATCTCTGAAGACAAAAGCATCTCCTTTGCTGGCTGCCTGTGTCA 
50 CTGCAGGGCTGGCCTATAGTGAGTGCTACCTGCT^ 
GGCCATCTCCAAGCCCCTGCTTTATGC^ 
GTAGCAGTCTCATATTGTGGTGGCTTTATTAACTCTTCA 
CTTTAACTTCTGCCGTGAAAACATCATTGATGACrTTTTCTG 

AGCTGGCCTGTGGCGAGAAGGGCGGCTATAAAATTATGATGTACTTCCTGCTGGCCT 
55 TGTCATCTGCCCCGCAGTGCTCATCCTGGCCTC 

GGATCTCCTCCTCCAAGGGCTACCTCAAAGCCITCTCCACATGCTCCT 
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GTCACTTTATACTATGGCTCCATTCTCT 

TGATATGGACAAAATAGTTTCTACATTTTACACTGTGGTATTCCCCATGTTGAATCTCATG 
ATCTACAG CCTAAGG AATAAGG ATGTG AAAG AGGCT^ (SEQ 
ID NO: 300) 

5 

AOLFR164 sequences: 

MFLTERNTTSEATFTLLGFSDYLELQIPLFFVT^ 
HLSFVDFCYSSUAPMMLVNLVVEDRTISF 
LLYTVAISQKXCAMLVVVLYAW 
1 0 SQLLLFIVATFNEISTLLIILTSYAFIIVTTLKMPSASGHRKW 
NSKNSI^TVKVASWYTWffLIJ^ 
(SEQ ID NO: 301) 

ATGTTTCTGACAGAGAGAAATACGACATCTGAGGCCACATT 
1 5 ATTACCTGGAACTGCAAATTCCCCTCTTCITTGTATTTCTGG 

GTAGGGAATCTTGGGATGATAGTGATCATCAAAATTAACCCAAAATTGCATACCCCCATGT 
ATTTTTTCCTCAACCACCTCTCCTTTGTGGATTTCT 

TGCTGGTGAACCTGGTTGTAGAAGATAGAACCATTTCATTCTCAGGATGTTTGGTC 
CTTTTTCTTTTGCACCTTTGTAG 
i 20 ACTTTGTGGCCATTTGCAATCCTCTGCTCTAC 

ATGCTGGTGGTTGTATTGTATGCATGGGGAGTCGCATGTTCCCTGACACTCGCGTGCTCTG 

CTTTAAAGTTATCTTTTCATGGTTTCAACACAATCA^ 
CTGATATCACTCTCTTACCCTGACTC^ 

TTTTAATGAGATAAGCACACTACTCATCATTCTGACATCTTATGCATTCATCATTGTCAC 
25 CCTTGAAGATGCCTTCAGCCAGTGGGCACCGCAAAGTCTTCTCCACCTGTGCCT 
GACTGCCATCACCATCrTCCATGGCACCATCCTCTrCCTCT 
ACTCCAGGCACACAGTCAAAGTGGCCTCTC^ 

TCCCCTGATCTACAGTCTGAGAAATAAAGATGTTAAGGATGCAATCCGAAAAATAATCAAT 
ACAAuAATATTTTCATATTAAACATAGGCATTGGTATCCATTTAATTT^ 
30 A (SEQ ID NO: 302) 



AOLFR165 sequences: 
MAVGRNNTIVTKFILLGLSDHP^ 
SNLSFLDICYVSSTAPKMLS^ 
35 PLLYTVLISHTLCLKM^ 

TSEVVTFIVSVWGIVSVLVVL^ 
YMIU>SSSYSLNRDKWSIFYALVIP 
(SEQ ID NO: 303) 

40 ATGGCTGTAGGAAGGAACAACACAATTGTGACAAAATTCAT^ 
ATCCTCAAATGAAGATTTTCCTTTTCATGTTATTTCT 

TGGAACTTAAGCCTCATTGCCCTCATTAAGATGGACTCTCACCTGCACATGCCCATGTACT 
TCTTCCrCAGTAACCTGTCCTTCCTGGACATCTGCTATGTGTCCTCCACCGCCCCT 
c CTGTCTGACATCATCACAGAGCAGAAAACCATTTCCTTTGTTGGCTGTGCCACT 
45 TTGTCTTCTGTGGGATGGGGCTGACTGAATGCTTTCTCCTGGCAGCTATGGCCT 

GTATGCTGCAATCTGCAACCCCTTGCTTTACACAGTCCTCATATCCCATACACT^ 

AGATGGTGGTTGGCGCCTATGTGGGTGGATTCCITAGTTCTTTCAT^ 

CTATCAGCATGATTTCTGTGGGCCCT 

TCCTGGCTCTGTCCTGCTCTGATACCTTCACCAGCGAGGTGGTGACCTTCATAGTCAGTG^ 

50 GTCGTTGGAATAGTGTCTGTGCTAGTGGTCCT 

TGTGAAGATCAGCTCAGCTACAGGTAGGACAAAGGCCTTCAGCACTTGTG^ 
ACTGCTGTGACCCTCTTCTATGGTTCT 

CTCCCTAAACAGGGACAAGGTGGTGTCCATATTCTATGCCTTGGTGATCCCCGTGGTGAAT 
CCCATCATCTACAGTTTTAGGAATAAGGAGATTAAAAATGCCATGAGGAAAGCCATGGAA 
55 AGGGACCCCGGGATTTCTCACGGTGGACCATTCATTTTTATGACCTT (SEQ ID 

NO: 304) 
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AOLFR166 sequences: 

MEMENCTRVKEFTFLGLTQNREVSLVLFIJIli^ 
>^IADICFSSITVPKVLVDLI^ERKT1SFNHCFTQMFLFH^ 
5 IFYATIMSRDHCTGLTVAAWLGGFVHSIVQISLiXPLPFCGPNVL^ 

ELLMlSWGLLTTLWFFLLLVSYTVn^LPKSQAGEGPJOCAK^ ARP 
FTAIJPMDKAISVTFTVISPLLhfPLrY^ (SEQ ID NO: 305) 

ATGGAGATGGAAAACTGCACCAGGGTAAAAGAATTTATTTTCCTTGGCCTGACCCAGAATC 
1 0 G G G AAGTG AG CTTAGTCTTATTTCTTTTCCTACrCTTGGTGT ATGTG ACAACTTTGCTG GGA 
AACCTCCTCATCATGGTCACTGTTACCTGTGAATCTCGCCTTCACACGCCCATGTATTTTTT 
GCTCCATAATTTATCTATTGCCGATATCTGCTTCTCTTCCATCACAGTGCCCAAGGTTCTGG 
TGGACCTTCTGTCTGAAAGAAAGACCATCTCCTTCAATCATTGCTTCACTCAGATGTTTCTA 
TTCCACCTTATTGGAGGGGTGGATGTATTTTCTCTTTCGGTGATGGCATTGGATCGATATG 
1 5 TGGCCATCTCCAAGCCCCTGCACTATGCGACTATCATGAGTAGAGACCATTGCATTGGGCT 
CACAGTGGCTGCCTGGTTGGGGGGCTITGTCCACTCCATCGTGCAGATTTCCCTGTTGCTC 
CCACTCCCTTTCTGCGGACCCAATGTrCTTGACACTTTCTACTGTGATGTCCACCGGGTCCT 
CAAACTGGCCCATACAGACATrTrCATACTTGAACTACTAATGATTTCCAACAATGGACTG 
CTCACCACACTGTGGTTTTTCCTGCTCCTGGTGTCCTACATAGTCATATTATCATTACCCAA 
20 GTCTCAGGCAGGAGAGGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACTGT 
GGTGACCCTGCATTTCGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTGCCCTCCCCA 
TGGATAAGGCCATCTCTGTCACCTTCACTGTCATCTCCCCTCTGCTCAACCCCTTGATCTAC 

ACTCTGAGGAACCATGAGATGAAGTCAGCCATGAGGAGACTGAAGAGAAGACTTGTGCCT 
TCTGATAGAAAATAG *SEQ ID NO: 306) 

25 

AOLFR167 sequences: 

MSriTCAWNSSSVTMFILLGFTDHPELQALLFVTFLGIYLTTLAWNLALIFLIRGDTHmT^ 
LSNLSFIDICYSSAVAPNMLTDFFWEQKTISFVGCAAQFFFTVGMGLSECLLLTAMAYDRYAAI 
SSPLLYPTIMTQGLCTRMVVGAYVGGFI^SLIQASSIFRLH^ 
30 FLSQVVNFLVVVTVGGTSI^QLLISYGYn'SAVI^ 

FVYLRPSSSYLLGRDKVVSVFYSLVIPMLNPLrYSLRNKEIKDALWKVLERKKVFS (SEO ID 



ATGTCCATAACCAAAGCCTGGAACAGCTCATCAGTGACCATGTTCATCCTCCTGGGATTCA 
35 CAGACCATCCAGAACTCCAGGCCCTCCTCTTTGTGACCTTCCTGGGCATCTATCTTACCACC 
CTGGCCTGGAACCTGGCCCTCATTTTTCTGATCAGAGGTGACACCCATCTGCACACACCCA 
TGTACTTCTTCCTAAGCAACTTATCTTTCATTGACATCTGCTACTCTTCTGCTGTGGCTCCC 
AATATGCTCACTGACTTCTTCTGGGAGCAGAAGACCATATCATTTGTGGGCTGTGCTGCTC 
AGTTrTTTTTCTTTGTCGGCATGGGTCTGTCTGAGTGCCTCCTCCTGACTGCTATGGCATAC 
40 GACCGATATGCAGCCATCTCCAGCCCCCTTCTCTACCCCACTATCATGACCCAGGGCCTCT 
GTACACGCATGGTGGTTGGGGCATATGTTGGTGGCTTCCTGAGCTCCCTGATGCAGGCCAG 
CTCCATATTTAGGCTrCACrTTTGCGGACCCAACATCATCAACCACTTCTTCTGCGACCTCC 
CACCAGTCCTGGCTCTGTCTTGCTCTGACACCTTCCTCAGTCAAGTGGTGAATTTCCTCGTG 
< GTGGTCACTGTCGGAGGAACATCGTTCCTCCAACTCCTTATCTCCTATGGTTACATAGTGT 
45 CTGCGGTCCTGAAGATCCCTTCAGCAGAGGGCCGATGGAAAGCCTGCAACACGTGTGCCT 
CGCATCTGATGGTGGTGACTCTGCTGTTTGGGACAGCCCTTTTCGTGTACTTGCGACCCAG 
CTCCAGCTACTTGCTAGGCAGGGACAAGGTGGTGTCTGTTTTCTATTCATTGGTGATCCCC 
ATGCTGAACCCTCTCATTTACAGTTTGAGGAACAAAGAGATCAAGGATGCCCTGTGGAAG 
GTGTTGGAAAGGAAGAAAGTGTTTTCTTAG (SEQ ID NO: 308) 

50 

AOLFR168 sequences: 

MEKINNVTEITFWGLSQSPEffiKVCWWSFFraiLLGNLLIMLW 
DICYSSWAPKMIVDLLAXDKTISYVGCMLQLLGVHFFGCrEIFILTVMAYD 
TIMNRETCNKMLLGTWVGGFlJHSnQVALWQLPFCGPNEIDHYFCDVHPVLK^ 
55 VWTANSGTL4I.GSFVILLISYSnLVSLRKQSAEGRRKA^ 
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TTFSEDKMVAVFYTOTPMLNPLIYTL^ ( SE Q H> NO: 

309) 

ATGGAAAAAATAAACAACGTAACTGAATTCATITTCTGGGGTCTTTCTCAGAGCCCAGAGA 
5 TTGAGAAAGTTTGTTTTGTGGTGTTTTCTTTCCT 

CrCATCATGCTGACAGTTTGCCTGAGCAACCTGTTTAAGTCACCCATGTATTTCTTTCTCAG 
CITCTTGTCTTITGTGGACATTTGTTACTCTTCAGTCACAGCTCCCAAGATGATTGTTGAC^ 

tgttagcaaaggacaaaaccatctcctiatgtggGgtgcatgttgcaactgcttggagtac 

ATTTCTTTGGTTGCACTGAGATCTTCATCCTTACTGTAATGGCCTATGATCGTTATGTGGCT 
1 0 ATCTGTAAACCCCTACATTATATGACCATCATGAACCGGGAGACATGCAATAAAATGTTAT 
TAGGGACGTGGGTAGGTGGGTTCTTACACTCCATTATCCAAGTGGCTCTGGTAGTCCAACT 
ACCCTTTTGTGGACCCAATGAGATAGATCACTACTTTTGTGATGTTCACCCTGTGTTGAAA 
CTTGCCTGCACAGAAACATACATTGTTGGTGTTGTTGTGACAGCCAACAGTGGTACCATTG 
CTCTGGGGAGTTITGTTATCTTGCTAATCTCCTACAGCATCATCCTAGTITCCCTGAGAAAG 
1 5 CAGTCAGCAGAAGGCAGGCGCAAAGCCCTCTCCACCTGTGGCTCCCAC ATTGC CATGGTCG 
TTATCTTTTTCGGCCCCTGTACTTTTATGTACATGCGCCCTGATACGACCTTTTCAGAGGAT 
AAGATGGTGGCTGTATTTTACACCATTATCACTCCCATGTTAAATCCTCTGATTTATACACT 
GAGAAATGCAGAAGTAAAGAATGCAATGAAGAAACTGTGGGGCAGAAATGTTTTCTTGGA 

GGCTAAAGGGAAATAG (SEQ ID NO: 310) 

20 

AOLFR169 sequences: 

MMDNHSSATEFHLLGFPGSQGLHHILFAIFFFFYLVTLMGNTVIIVIVCVDKPXQSPMYFFLS^ 
STLEILVTTHVPMMLWGLLFLGCRQYLSLHVSLNFSCGTMEFALLGVMAVDRYVAVCOT 
NIIMNSSTCIWVVIVSWVFGFLSEIWPIYATFQFTFRKSNSLDHFYCDRGQLLJa.SCDNTLLTEn 
25 LFLMAWILIGSLIPTWSYTYnSTIlJCIPSASGRRKAFSTTASHFTCVVIGYGSCLFLYVKPKQTQ 
GVEYNK1VSLLVSVLTPFLNPFIFTLRNDKVKEALRDGMKRCCQLLKD (SEQ ID NO: 311) 



ATGATGGACAACCACTCTAGTGCCACTGAATTCCACCTTCTAGGCTTCCCTGGGTCCCAAG 

GACTACACCACATTCTTTTTGCTATATTCTTTTTCT 

30 ACGGTCATCATTGTGATTGTCTGTGTGGATAAACGTCTGCAGTCCCCCATGTATTTCTTCCT 
CAGCCACCTCTCTACCCTGGAGATCCTGGTCACAACCATAATTGTCCCCATGATGCTTTGG 
GGATTGCTCTTCCTGGGATGCAGACAGTATCTTTCTCTACATGTATCGCTCAACTTTTCCTG 
TGGGACCATGGAGTTTGCATTACTTGGAGTGATGGCTGTGGACCGTTATGTGGCTGTGTGT 
AACCCTTTGAGGTACAACATCATTATGAACAGCAGTACCTGTATTTGGGTGGTAATAGTGT 

35 CATGGGTGTTTGGATTTCTTTCTGAAATCTGGCCCATCTATGCCACATTTCAGTTTACCTTC 
CGCAAATCAAATTCATTAGACCATTTTTACTGTGACCGAGGGCAATTGCTCAAACTGTCCT 
GCGATAACACrCTTCTCACAGAGTTrATCCTTTTCTTAATGGCTGTTTTTAT^ 
TCTTTGATCCCTACGATTGTCTCCTACACCTACATTATCTCCACCATCCTCAAGATCCCGTC 
AGCCTCTGGCCGGAGGAAAGCCTTCTCCACTTTTGCCTCCCACTTCACCTGTGTTGTGATTG 

40 GCTATGGCAGCTGCTTGTTTCTCTACGTGAAACCCAAGCAAACACAGGGAGTTGAGTACAA 
TAAGATAGTTTCCCTGTTGGTTTCTGTGTTAACCCCCTTCCTGAATCCTTTCATCITTACTCT 
TCGGAATGACAAAGTCAAAGAGGCCCTCCGAGATGGGATGAAACGCTGCTGTCAACTCCT 

GAAAGATTAG (SEQ ED NO: 312) 



45 * AOLFR170 sequences: 

MSFTSLIPSLCFSLTLPFIJCYLSLLPFLSAFLFITRWLLAFLSLFSVSWVSSVSSSMVLCLYLSVS 
ASPSWCTSCMQGPn.WIMANLSQPSEFVLLGFSSFGELQALLYGPFLMLYLLAFMGNTinVMVI 
ADTHLHTPMYFFLGOTSLLEILVmTAWRMLSDLLWHKVITFrGCMVQFYFHFSLGSTSFLIL 
TDMALDRFVMCHPLRYGTLMSRAMCVQLAGAAWAAPFLAMVPTVI^RAHLDYCH^ 

50 FFCDNEPLLQI^CSDTRLLEFWDFLMALTFVLSSFLVTLISYGYIVTTVLRIPSASSCQKAFSTCG 
SHLTLWIGYSSTIFLYVRPGKAHSVQVRKWALVTS^TPFLNPFILTFCNQTVKTVLQGQMQ 

RLKGLCKAQ (SEQ ID NO: 313) 

ATGTCTTTCACTTCTCTCATACCCTCACTCTGTTTCT 
5 5 TATCTTTCTTTATTGCCGTTTCTTTCTGCTTTTCTGTTTATCACTCGCT 

CTCTCTCTATTCTCTGTCTCTGTCCCTGTTTCTTCTGTTTCAAGTTCAATGGTTCTCT^ 
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TATCTCTCTGTTTCTGCCTCTCCGTCTGTCTTTTGTTTCT 
TGGATCATGGCAAATCTGAGCCAGCCCTCCGAATTTGTCCTCTTGGGCITCT 
TGAGCTXjCAGGCCCTTCTXjTAT^ 
ACACCATCATCATAGTTATGGTCATAGCT^^ 
5 CTGGGCAATTTTTCCCTGCTGGAGATCnTGGTAACCATGACTGCAGTGCCCAGGATGCT 
CAGACCTGTTGGTCCCCCACAAAGTCATTACCTTCACTGGCTGCATGGTCCAGTT 
CACTTTTCCCTGGGGTCCACCTC 

GGCCATCTGCCACCCACTGCGCTATGGCACTCTGATGAGCCGGGCTATGTGTGTCCAGCTG 
GCTGGGGCTGCCTGGGCAGCTCCITTCCTAGCCATGGTACCCACT 

1 0 ATCTTGATTACTGCCATGGCGACGTCATCAACCACTTCT 

CAGTTGTCATGCTCTGACACTCGCCTGTTGGAATTCTGGGACnTTCT 
TGTCCTCAGCTCCTTCCTGGTGACCCTCATCTCCTATGGCTACATAGTGACCACTGTGCT 
GGATCCCCTCTGCCAGCAGCTGCCAGAAGGCTTTCTCCACTTGCGGGT 
GGTCTTCATCGGCTACAGTAGTACCATCTTTCTGTATGTCAGGCCTGGCAAAGCT 

1 5 GTGCAAGTCAGGAAGGTCGTGGCCTrGGTGACTC 

TTATCCTTACCTTCTGCAATCAGACAGTTAAAACAGTGCTACAGGGGCAGATGCAGAGGCT 
GAAAGGCCTTTGCAAGGCACAATGA (SEQ ID NO: 3 14) 



AOLFR171 sequences: 

20 MVGNLLIWVTTIGSPSLGSLMYF^ 

EHLLGGAEWLLVVMAYDRYVAISKPLHYLNIMNRLVC^ 

ICGPNVIDHSVCI)MYPLLELLCLDTYFIGLTWANGGI1CMVIFTF 

HKALPTCISHHWALVFVPCIFMYVRP 

KNLWCEKl^IVIUaiVSPTLNIFIPSSKATNl^ (SEQ ID NO: 315) 

25 

ATGGTGGGAAACCTCCTCATTTC 

TGTACTTCTTCCTTGCCTACTTGTCACTTATGGATGCCATATATTCC^ 

AAATTGATGATAGACTTACTCTGTGATAAAATCGCTATTTCCTTG 

AGCTCITCATAGAACACTTACITGGTGGTGCAGAGGTCTTCCTT^ 
30 TGATCGCTATGTGGCTATCTCTAAGCCGCTGCACTATTTGAACATCATGAATCGACTGGT^ 

TGCATCCTTCTGTTGGTGGTGGCCATGATTGGAGGTTTT^^ 

CTTTCTGTACAGTCTACCAATCTGTGGCCCCAATGTTATTGACCACTCTGTCT 

ACCCATTGTTGGAACTGTTGTGCCTrGACACCTACTTTATA 

TGGTGGAATAATTTGTATGGTCATCTTTACCITTCT 
3 5 ACTTCCTTAAAACTTACAGTCAGGAAG 

CATCATTGTGGTTGCCCTCGTTTTTGTTCCCTGTATTTTTA 

ACTTTCCCTTTGATAAATTAATGACTGTGTTTTATTC 

TTAATATACTCGTTGAGACAATCAGAGATGAAAAATGCT 

AAGTTAAGTATAGTTAGAAAAAGAGTATCTCCCACACTGAACATATTTATTCCT 
40 AGGCAACAAATAGGCGGTAA (SEQ ID NO: 3 1 6) 



AOLFR172 sequences: 

MAETLQLNSTFLHPNFFH/rGFPGLGSAQTW^ 
FLLIAnAATDLGIATSIAPGIXAVLWLGPRSVPYA 
45 * AAAIGRPLHYPVI,VTKACVGYAAIALAU 

VEL\^GNTQATNLYGLALSLAISGMDILGITGSYGLIAHAVLQ 
AFYIPGLFSY1AHRFGHHTWKPVHILLSNIYLLLPPALNP 
(SEQ ID NO: 317) 

50 ATGGCAGAAACTCTACAACTCAATTCCACCTTCCT 
GCTTTCCAGGGCTAGGAAGTGCCCAGACTTC 

GCTGGCCCTGCTGGGCAATGGAGCACTGCCGGCAGTGGTGTGGATAGACTCCACACTGCA 
CCAGCCCATGTTTCTACTGTTGGCC^^ 

ATAGCCCCAGGGTTGCTGGCTGTGCTGTGGCTTGGGCCCCGATCTGTGCCATATGCTGTGT 
55 GCCTGGTCCAGATGTTCTTTGTACATC 

CATGGCCTGTGATCGTGCTGCGGCAATAGGGCGTCCACTGCACTACCCTGTCCTGGTCACC 
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AAAGCCTGTGTGGGTTATGCAGCCITGGCCCTGGCACTGAAAGCT 

CTTTCCCACTGCTGGTGGCAAAGTTTGAGCACTTCCAAGCCAAGACCATAGGCCATACCT 
TTGTGCACACATGGCAGTGGTAGAACTGGTGGTGGGTAACACACAGGCCACCAACTTATA 
TGGTCTGGCACTTTCACTGGCCATCTCAGGTATGGATATTCTGGGTATCACTGGCTCCTAT 
5 GGACTCATTGCCCATGCTGTGCTGCA^ 

GTACATGTAGTTCTCACATCTGTGTCATTCTGGCCTTCTACATACCrGGTCT 
CTCGCACACCGCTTTGGTCATCACACTGTCCCAAA 

CTACTTGCTGCTGCCACCTGCCCTCAACCCCCTCATCTATGGGGCCCGCACCAAGCAGATC 
AGAGACCGACTCCTGGAAACCTTCACATTCAGAAAAAGCCCGTTGTAA (SEQ ID NO: 318) 

10 

AOLFR173 sequences: 
MSHTNVTIFHPAWVLPGIPGLEAYHIW 
MLAVMDILLSTTTVPKALAIFWLQAHNIAFDACV 
APLRYTTVLTWPVVGRIAIAVITRSFC^ 
1 5 NTV^GFSVPIVMVILDVILIAVSy SLILRAWM,^ 

THHFGRNIPQHVHILLANLYVAVPPMLWIVYGVKTKQIM 
(SEQ ID NO: 319) 

ATGAGTCACACCAATGTTACCATCTrc^ 
20 GTTGGAGGCTTATCACATTTGGCTGTCAATACCTCTTTGCCTCATTTACATC^ 

TGGGAAACAGCATCCTGATAGTGGTTATTGTCATGGAACGTAACCTTCATGTGCCCATGTA 

TTTCTTCCTCTCAATGCTGGCCGTCATGGACATCCTGCTGTCTACCACCACTGTGCCCAAGG 

CCCTAGCCATCTTTTGGCTTCAAG 

TTCTTTGTCCATATGATGTTTC^ 
25 CTTTGTGGCCATTTGTGCCCCACTGAGATATACAACAGTGCTAACATGGCCTGTTGTGGGG 

AGGATTGOTCTGGCCGTCATCACCCGAAGCITCTGCATCATCrrC^ 

GAAGCGGCTGCCCTTCTGCCTAACCAACATC 

GTGGCTCGTTTAGCCTGTGCTGACATCACTGTTA 

TGTCATGGTCATCTTGGATGTTATCCTC^ 
30 TGTTTCGTTTGCCCTCCCAGGATGCTCGGCACAAGGCCCTCAGCACTTGTGGCTCCCACCT 

CTGTGTCATCCTTATGTTTTATC^ 

TAATATTCCTCAACATGTCCATATCTTGCTGGCCAATCTTTATGTGGCAGTGCCACCAATGC 
TGAACCCCATTGTCTATGGTGTGAAGACTAAGCAGATACGTGAGGGTGTAGCCCACCGGTT 
CTTTGACATCAAGACTTGGTGCTGTACCTCCCCTCTGGGCTCATGA (SEQ ID NO: 320) 

35 

AOLFR17S sequences: 

MHFLSQNDLNmLIPHLCLHRHSVIAGAFTIHRHMKI^ 
LFTVVYLLTLMGNGSIICAVHW^ 

SGCFLQFYTFFSLGSTECFFLAVMAFDRYIAICRPLR^ 
40 VMSQMSFCGSMIDHFLGDPAPLLTLTCKKGPVIELWSVLSPLPWMLFLFW 
RWSAAGRRKAFSTCGSHI^WSLFYGSVLVMYGSPPSKlsffi 
YSUOsFKDMRKAIJOCFWGT (SEQ ID NO: 321) 



ATGCATTTTCTTTCCCAAAATGATTTAAATATAAATCT 
45 * TCATTCAGTAATTGCTGGTGCTTTTACAATTCACAGGCACATGAAAATCnTC 
AGCAACTCCAGCACCTTCACTGGCTTCATC 
AGATCCTCCTCnnrTGTGCTCTTCACTGTTGTTTACCTCCT 

ATCATCTGTGCTGTGCACTGGGATCAGAGACTCCACGCCCCCATGTACATCCTGCTCGCCA 

ACTTCTCCTTCTTGGAGATATGTT^^ 
50 CTCTCTGACACCAAGATCATCTCGTTCTCTGGCTGCTTCCTCCAGTTC^ 

TTGGGCTCTACAGAATGCnTTTTCCTGGCAGTTATGGCATTTGATCGATAC 

TCGGCCTCTACGCTATCCAACCATTATGACCAGACGTCTCTGTACCAATCITGTG^ 

GCTGGGTACITGGTTTCATCTGGTTCrTGATTCCTAT^ 

TGTGGATCrAGGATTATTGACCACTTCCrATGTGACCCAGCrCCrCTTCT 
5 5 CAAAAAAGGCCCTGTGATAGAGCrTGTCTTTTCT 

TCTTTCTCTTCATTGTGGGGTC^ 
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GCAGCTGGGAGAAGAAAGGCTTTCTCCACCTGTGG 

TCTACGGCTCAGTACTGGTCATGTATGGGAGCCCACCATCTAAGAATGAAGCTGGAAAGC 
AGAAGACTGTGACTCTGTTTTATTCTGTTGTTACCCCACT 

CTTAGGAACAAAGATATGAGAAAAGCTCTGAAGAAATTTTGGGGAACATAA (SEQ ID NO* 
5 322) 



AOLFR176 sequences: 

^FlfflSLVTSWLTALGPQNRTMHFVTEFVIXGFHGQRE 
AVKXDRRLHTPNTV^LLGNFA 
1 0 I^VMAYDRYLAICRPLHYPSIMTG^ 

PGPLFAI^CISAPSTELICYTFNSMIIFGPFI^ILGSY^ 
VSLFYGTLMVMYVSPTSGWAGMQKJTTXVYTAMTP 
QN (SEQ ID NO: 323) 

1 5 ATGTTCTTTATTATTCATTCITTGGTTACTT 

CAGAACAATGCATTTTGTGACTGAGTTTGTCCTCCTGGGTTTCCATGGTCAA 
CAGAGCTGCITCTTCTCATTCATCCTGGTTCTCTATCT 

TA TTGT CTGTGCAGTGAAATTGGACAGGCGGCTCCACACACCCATGTACATCCTTCTGGGA 
AACTTTGCCTTTCTAGAGATCTGGTACATTTCCTCCACTGTC^ 
20 CCTCTCTGAGATTAAAACCATCTCCITCTCTGGTTGCTTCCT 

ACTGGGTACAACAGAGTGTTTCTTTTTATCAGTTATGGCITATG 

TGTCGTCCATTACACTACCCCTCCATCATGACTGGGAAGTTCTGTATAATTCTGGTCTGTGT 
ATGCTGGGTAGGCGGATTTCTCTGCTATCCAGTCCCT^ 

TCTGTGGGCCCAACATCATTGACCACTTGGTGTGTGACCCAGGCCCATTGTTTGCACTGGC 
25 CTGCATCTCTGCTCCTTCCACTGAGCTTATCT 

GGCCCTTCCTCTCCATCTTGGGATCTTACACTCT 

TCTGGTGCTGGTCGAACTAAAGCTTTCTCCACATGTGGGTCCCACCTAAT 
TATTCTATGGAACCCTTATGGTGATGTATGTGAGCCCAACATCAGGGAACCCAGCAGGAAT 
GCAGAAGATCATCACTCTGGTATACACAGCAATGACTCCATTCCT 
3 0 AGTCTTCGAAACAAAGACATGAAAGATGCTCTAAAGAGAGTCCTGGGGTTAACAGTTAGC 
CAAAACTGA (SEQ ID NO: 324) 



AOLFR177 sequences: 

MSFFFVT3LRPlVfrniSATHIVTE 
35 TPMYFLLGNFAFLErWTVSSTIPNMLVNILSKTKAI 

RYLAICHPLQYPAIMTVRFCGKLVSFCWLIGFLGYPIPIFYI^ 
SCAPAPITECIFYTQSSLVLFFTSMYILRS^^ 
TVMVMYVSPTYGIPTLLQKJLTLVYSVTTPLJ^ 
(SEQ ID NO: 325) 

40 

ATGTCTTTCTTCrTTGTAGACITAAGAGGGATGAACAGGTC^ 
AGTTTATTCTCCTGGGATTCCCTGGTTGCTGGAAGATTCAGATTTTCCT 
TTGGTGATTTATGTCTTGACCTTGCTGGGAAATGG^ 
. ACCCACTACTACACACCCCCATGTA<mTCTGCT 

45 TATGTGTCCTCCACTATTCCTAACATGCTAGTCAACATrCTCTCCAAGACCAAGGCCATCTC 
A TTTTCTG G GTG CTTCCTCCA GTTCTATTTCTTCTTTTC A CTGGG AA CAA CTGAATGTCTCT 
TTCTGGCAGTAATGGCTTATGATCGATACCTGGCCATCTGCCACCCACTGCAGTACCCTGC 
CATCATGACTGTAAGGTTCTGTGGTAAGCTGGTGTCTTTCTGTTGGCTTATT 
GATACCCAATTCCCATTTTCTACATCTCCCAACT^ 

50 CACTTCCTGTGTGACATGGACCCATTGATGGCTCTATCCTGTGCCCCAGCTCCCATAACTG 
AATGTATTTTCTATACTCAGAGCTCCC 

TCCTATATCCTGTTACTAACAGCTGTTTTTCAGGTCCCTTCTGCAGCT 
CCTTCTCTACCTGTGGTTCTCATTTGGTTGTGGTATCTCm 

ATGTATGTAAGTCCTACATATGGGATCCCAACTTTATTGCAGAAGATCCTCACACTG 
55 ATTCAGTAACGACTCCTCTTTTTAATCCTCTGATCT 
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CTCGCTCTGAGAAATGTCCTGTTTGGAATGAGAATTCGTCAAAATTCGTGA (SEQ ID NO: 
326) 



AOLFR178 sequences: 
5 MVGANHSWSEFWLGLTNSWEIRLLLLW 
ANLSFIDLGVSSVTSPKMIYDLFRKHEVIS^ 
LQYLTIMSPRMCMFFLVAAWTGLfflSWQLWVVNLPFCG 
RLEFMVTANSGFISLGSFFILIISYVVIILTVI.KHSSAGLSKALSTLSA 
P SP STHLDKFL AIFD A VLTP VLNPIIYTFRN (SEQ ID NO: 327) 

10 

ATGGTTGGGGCAAATCACTCCGTGGTGTCAGAGTTTGTGTTC 

GGGAGATCCGACTTCTCCTCCTTGTGTTCTCCTCCATGTTTTACATGGCCAGTATGATGGGA 

AACTCTCTCATTTTGCTCACTGTGACTTCTGACCCTCACTTGCACTCCCCCATG 

GTTAGCCAACCTCTCCTTCATTGACCTGGGTGTTTC 
1 5 ATGACCTGTTCAGAAAGCACGAAGTCATCTCCTTTGGAGGCTGCATCGCTCAAATCTTCTT 

CATCCACGTCATTGGCGGTGTGGAGATGGTGCTGCTCATAGCCATGGCCTTTGACAGATAT 

GTGGCCATATGTAAGCCCCTCCAGTACCTGACCATTATGAGCCCAAGAATG TGCAT GTTCT 

TCTTAGTGGCTGCCTGGGTGACCGGCCTTATCCACTCTC 

AACTTGCCCTTCTGTGGTCCTAATGT^^ 
20 CAAACTTGCCTGCACAGACAGCTACCGACTGGAGTTCATGGTTACAGCCAACAGTGGATTC 

ATCTCTCTGGGCTCCTTCTTCATACTGATCATTTCCTATGTGGTCATCATTCT 

GAAACACTCTTCAGCTGGTTTATCCAAGGCTCTGTCCACCCTTTCAGCT 

GTAGTTTTGTTCTTTGGTCCTTTGATTTTTGTCTATACGTGG 

GGATAAGTTTCTGGCCATCTTTGATGCAGTTCT 
25 CATTCAGGAATTGA (SEQ ID NO: 328) 



AOLFR179 sequences: 
MNGMNHSVVSEFVFMGLTNSREIQLLLF 
ANl^nDMAFCSITAPmiCDIFKJOIKAJSFR^ 
3 0 LHYLTIMSPRMCLYFI^TSSHGLIHSLV 

EFMVTWSGLISVGSFVLLVISYIFILFIVWKHSSGGLAKALSTLSAHVTW 
PSPTSHLDKYLMroAFITPFLNPVIYTFTOOKDMKVAM (SEQ ID NO: 329) 



ATGAATGGAATGAATCACTCTGTGGTATCAGAATTTGTATTCATGGGACTCACCAACTCAC 

3 5 GGGAGATTCAGCTTCTACTTTTTGTTTC 

AACCTTGTCATTGTATTCACTGTAACCATGGATGCTCATCTGCACTCCCCCATGTATTTCCT 

CCTGGCTAACCTCTCAATCATTGATATGGCATTTTGCTCAATTACAGCCCCT 

GTGATATTTTCAAGAAGCACAAGGCCATCTCCTTTCGGGGATGTATT 

TAGCCATGCTCTTGGGGGCACTGAGATGGTGCTGCTCATAGCCATGGCCrTTGACAGATAC 
40 ATGGCCATATGTAAACCTCTCCACTACCTGACCATCATGAGCCCAAGAATGTGTCTATACT 
TTTTAGCCACTTCCTCTATCATTGGCCTTATCCACTCATTGGTCCAATTAG 
GATTTACCTTTTTGTGGTCCTAATATCTTTG 

CAGACTTGCCTGTACCAACACCCAAGAACTGGAGTTCATGGTCACTGTCAATAGTGGACTC 
ATTTCTGTGGGCTCCITTGTCITGCTGGTAATTTCCTACAT 
45 5 GAAACATTCTTCTGGTGGTCTAGCCAAGGCCCTCTC^ 

GTCATCITGTTCITrGGGCCACTGATGTTTTTCTACACATO 
GGATAAATATCTTGCTATTTTTGATGCATTTATTACT^ 

CATTCAGGAACAAAGACATGAAAGTGGCAATGAGGAGACTGTGCAGTCGTCTTGCGCATT 
TTACAAAGATTTTGTAA (SEQ ID NO: 330) 

50 

AOLFR180 sequences: 
MTNKMYAmKNLNYF^ 

ALLGNSMIFLVlITKRRLHKPMYYFLSMlAAVDLCLTn^ 
FVHAFSLLESSVLVAMAFDRFVAIO^LNYATILTDRMVLVIGLV^ 
55 HGGHELSHPFCYHPEVIKYTYSKPWISSFWGLFLQLYLNGTDVLFll^ 
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QQKALSTCVCHICAVTIFYWLISLSLAHR^^ 
QAMFQLLQSKGSWGFNVRGLRGRWD (SEQ ID NO: 331) 



ATGACTAATAAAATGTATGCTATATATATAAAGAATCTT^ 
5 TCAGTGTCTrCAACCAACCATGGCAATATTCAATAACACCACTTCGTCTTCCT 
TCCTCACTGCATTCCCTGGGCTGGAATGTGCTO 
CTCTACACCATTGCCCTCTTC 

GACTCCACAAACCCATGTATTATTTCCTCTCCATGCTG 
ATTACGACCCTTCCCACTGTGCT 

1 0 AGCTTGCTTCATTCAAATGTTCTTTGTGCATGCITTCT 
TAGCCATGGCCTTTGACCGCTTCGTGGCTATCT^ 
ACAGACAGGATGGTCCTGGTGATAGGGCTGGTCATCT 
TTCCCCTTCTTGTAGCCATAAACACTGTGTCTrTTC 
TTTTGCTACCACCCAGAAGTGATCAAATACACATATTCCAAACCT^ 

1 5 GGGGACTGTTTCTrCAGCTCTACCTGAATGGCACTGACGTATTGT^ 

GTCCTGATCCTCCGTACTGTTCTGGGCATTGTGGCCCGAAAGAAGCAACAAAAAGCT 
GCACTTGTGTCTGTCACATCTGTGCAGTCACTATTTTCTATGTGCCACTGATCAGCCT 
TTGGCACACCGCCTCTrCCACTCCACCCCAAGGGTGCTCTGTAGCACTTTGGCCAAT^ 
TCTGCTCTTACCACCTGTGCTGAACCCTATCATTTACAGCTTGAAGAC^ 

20 CAGGCTATGTTCCAGCTGCTCCAATCCAAGGGTTCATGGGGTTTTAATGTGAGGGGTCTTA 
GGGGAAGATGGGATTGA (SEQ ID NO: 332) 



AOLFR181 sequences: 

MSVLNNSEVKLFLLIGIPGLEHAHIWFSIPICLMYLLAIMGNCT^ 
25 AVSDMGLSLSSLPTMLRWLFNAMGISPNACTAQ 

YSSILTSNRVAKMGLILAIRSILL\aPFPFTLRRLKYCQKN^ 
IYGFFIALCTMLDLALIVLSYVLILCT^ 

AKHKSPLVVILIADMFLLVPPLMNPIVYCVKTRQIWE^ (SEQ ID NO: 333) 

30 ATGTCTGTTCTCAATAACTCCGAAGTCAAGCTTTTCCITCT 

AACATGCCCACATTTGGTTCTCCATCCCCATTTGCCTCATGTACCTGCTTGCCATCATGGGC 

AACTGCACCATTCTCTTTATTATAAAGACAGAGCCCTCGCTTCATGAGCCC^ 

CCTTGCCATGTTGGCTGTCTCTGACATGGGCCTGTC 

GGGTCTTCTTGTTCAATGCCATGGGAATTTC^ 
3 5 ATTCATGGATTCACTGTCATGGAATCCTCAGTACTTCTAATTATGTCTTTG 

TGCCATTCACAATCCCTTAAGATACAGTTCTATCCTCACTAGCAACAGGGTTGCT 

GGACTTATTTTAGCCATTAGGAGCATTCTCTTAGTGATrCCATrr 

ATTAAAATATTGTCAAAAGAATCITCriTTCTCACrCA 

AGCTGGCCTGCTCTGACAACAAGACCAATGTCATCTATGGCTTCTTCATTGCTCTCT 
40 ATGCTGGACTTGGCACTGATTGTTTTGTCTC^ 

TGCATCTTTGGCAGAGAGGCTTAAGGCCCTAAATACCTGTGTCTCCCACATCTGTGCTGTC 

CTCACCTTCTATGTGCCCATC^^ 

GCCCTCTTGTTGTGATCCrTATC 

ATTGTGTACTGTGTAAAGACTCGACAAATCTGGGAGAAGATCTTGGGGAAGTTGC^AAT 
45 • GTATGTGGGAGATAA (SEQ ID NO: 334) 



AOLFR182 sequences: 

MTLGSLGNSSSSVSATFLLSGn ) GIJERMHIWISIPLCFMYLVSn > G 
SMI^mLGI^LCTLPTVXGIFWVGAREISHDACFAQLFFfflC 
50 LHYVSn.TNTVIGIUGLVSLGRSVAlJFPLPFMLKRFPYCGS 
ANSrYGMFVTVSTVGIDSLLILFSYALII^TVI^IASRAER^ 

IHRFGKQAPHLVQVVMGFMYLIJPPVMWIVYS^ (SEQ ID NO: 335) 

ATGACCCTGGGATCCCTGGGAAACAGCAGCAGCAGCGTTTC 
55 GCATCCCTGGGCTGGAGCGCATGCACATCTGGATCTCCATCCCACTGTGC^CATGTATCT 
GGTTTCCATCCCGGGCAACTGCACAATTCITTTTATCATTA 
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GAACCTATGTATCTCTTCCTGTCCATGCTGGCTCTGATTGACCTGGGTCTCTCCCTTTGCAC 
TCTCCCTACAGTCCTGGGCATCTTTTGGGTTGGAGCACGAGAAATTAGCCATGATGCCTGC 
TTTGCTCAGCTCnTTTTCATTCACTGCTTCTC 

GCCTTTGACCGCTTTGTGGCTATCTGCCACCCCTTGCACTATGTTTCCATTCTCACCAACAC 
5 AGTCATTGGCAGGATTGGCCTGGTCTCTCTGGGTCGTAGTGTAGCACTCATTTTTCCATTA 
CCnTTTATGCTCAAAAGATTCCCCTATTGTGGCTCCCCAGTTCTCTCAC 

ccaccaagaagtgatgaaattggcctGtgccgacatgaaggccaacagcatctacggcat 

GTITGTCATCGTCrCTACAGTGGGTATAGACTCAGTGCTCATCCTCTTCTCTTATGCTCTGA 

tcctgcgcaccgtgctgtccatcgcctccagggctgagagattcaaggcccttaacacctg 
1 0 tgtttcccacatctgtgctgtgctgctcttctacactcccatgattggcctctctgtcatcc 
atcgctttggaaagcaggcaccccacctggtccaggtggtcatgggtttcatgtatcttct 

CTTTCCTCCTGTGATGAATCCCATTGTCTACAGTGTGAAGACCAAACAGATCCGGGATCGA 
GTGACGCATGCCTTTTGTTACTAA (SEQ ID NO: 336) 



1 5 AOLFRl 83 sequences: 

MTNLNASQANHRNFILTGIPGTPD]^ 

SILALTDVSLSMSTLPSMLSIYWIT^APQIWDACIMQMFFIHWGIVESGVL 
PLHWSILTHDVIPJOXjISVLTRAVCVVTP 

INSLYGLIVVIFTLGLDVLLTLLSYVLTLKTVLGrVSRGERIJCTLSTCLSHMSTVLLFVrVPFM 
20 ASMIHRFWEHLSPVVHMVMADIYLLLPPVLNPIVYS^TKQI (SEQ ID NO: 337) 



ATGACGAACTTGAATGCATCACAGGCCAACCACCGTAACTTCATTCTGACAGGTATCCCAG 
GAACGCCAGACAAGAACCCATGGTTGGCCTTTCCCCTGGGATTTCTCTACACACTCACACT 
CCTGGGAAATGGTACCATCCTAGCTGTCATCAAGGTGGAGCCAAGTCTCCATGAGCCCACG 

25 TATTACrtCCTTTCTATCTTGGCTCTCACTGACGTTAGTCTCTCCATGTCCACCTrGCCCTCC 
ATGCTCAGCATCTACTGGTTTAATGCCCCTCAGATTGTTTTTGATGCATGCATCATGCAGAT 
GTTCITCATCCATGTATTTGGAATAGTAGAATCAGGAGTCCTAGTGTCCATGGCCTTTGAC 
AGATTTGTGGCCATCCGAAACCCATTACACrATGTTTCCATCCTCACTCACGATGTTATTCG 
AAAGACTGGAATATCTGTCCTCACCCGGGCAGTCTGTGTGGTATTCCCTGTGCCCITCCTT 

30 ATAAAGTGCCTACCCTTCTGCCATTCCAATGTCTTGTCTCATTCATACTGTCTTCACCAAAA 
CATGATGCGGCTAGCTTGTGCCAGCACCCGCATCAACAGCCTCTACGGCCTCATCGTCGTC 
ATCTTCACACTGGGGCTCGATGTTCTCCTCACTCTACTGTCTTATGTACTCACCCTGAAGAC 
TGTGCTGGGCATTGTCTCCAGAGGTGAAAGGCTGAAAACCCTCAGCACATGCCTCTCTCAC 
ATGTCTACCGTGCTCCrCTTCTATGTTCCTTTTATGGGTGCTGCCTCCATGATCCACAGATT 

35 TrGGGAGCATTTATCACCAGTAGTGCACATGGTCATGGCTGATATATACCTACTGCTCCCG 
CCTGTGCTAAACCCCATTGTCTACAGTGTGAAGACCAAGCAAATTTGA (SEQ ID NO: 338) 



AOLFRl 84 sequences: 

MSTLPTQL^NSSTSMAPTFLLVGMPGLSGAPSWWTLPLIAVYLLSALGNGTILWIIALQPALHR 

40 PMHFFLFLLSVSDIGLVTAIJvIPTLLGIAIAGAHTWASACIX^ 

RAIAICRPLHYPALLTNGVISKISLAISFRCLGLHLPLPFLI^YMPYCLPQVLTHSYCLHPDVARL 
ACPEAWGAAYSLFVVLSAMGLDPLLIFFSYGLIGKVLQGVESREDRWKAGQTCAAHLSAVLLF 
YIPMnXALINHPELPITQHTHTLLSYVHFLLPPL^ 
(SEQ ID NO: 339) 

45 * 

ATGTCAACATTACCAACTCAGATAGCCCCCAATAGCAGCACTTCAATGGCCCCCACCTTCT 
TGCTGGTGGGCATGCCAGGCCTATCAGGTGCACCCTCCTGGTGGACATTGCCCCTCATTGC 
TGTCTACCTTCTCTCTGCACTGGGAAATGGCACCATCCTCTGGATCATTGCCCTGCAGCCC 
GCCCTGC^CCGCCCAATGCACrTCrTCCTCTTCTTGCITAGTGTGTCTGATAT^^ 

50 CACTGCCCTGATGCCCACACTGCTGGGCATCGCCCTTGCTGGTGCTCACACTGTCCCTGCC 
TCAGCCTGCCTTCTACAGATGGTTTTTATCCATGTCITTTCTGTCATGGAGTCCTCT 
GCTCGCCATGTCCATTGATCGGGCACTGGCCATCTGCCGACCTCTCCACTACCCAGCGCTC 
CTCACCAATGGTGTAATTAGCAAAATCAGCCTGGCCATTTCITTTCGATGCCTGGGTCTCC 
ATCTGCCCCTGCCATrCCTGCTGGCCTACATGCCCTACTGCCTCCCACAGGTCCTAACCCAT 

55 TCTTATTGCnTGCATCCAGATGTGGCTCGTTTGGCCTGCCCAGAAGCrrTGGGGTGCAGCCT 
ACAGCCTATTTGTGGTTCTTTCAGCCATGGGTTTGGACCCCCrGCTrATTTTCTTCTCCTAT 
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GGCCTGATTGGCAAGGTGTTGCAAGGTGTGGAGTCCAGAGAGGATCGCTGGAAGGCTGGT 

CAAACCTGTGCTGCCCACCTCTCT 

ACTGATTAACCATCCTGAGCTGCCAATCACTCAGC 

ATTTCCTTCTTCCTCCATTGATAAACCCTATTCTCTATAGTGTCAAGATC 
5 AAGAGAATACTCAACAGGTTGCAGCCCAGGAAGGTGGGTGGTGCTCAGTGA (SEQ ID NO- 
340) 



AOLFR1 85 sequences : 

MFYPILNDISTKNNSNIM S CQs^LFIKTXTEIILVYNQTQSP WYPIVP SKSLVYNNNTCFD CYHLQR 
1 0 VDCVPSRDHINQSMVl^SGNSSSHPVSFILLGIPGLESFQLWI^ 
IDHTLHEPMYTJFLAMI^TOLV^ 
MAMALDCWATCFPIJ^SSILTPSVV^ 

EHMAVLKLVCADTSISRGYGLFVAFSVAGFDMIVIGMSYVMILR^ 
SfflCVILALYIPALFSFLTYRFGHDVPRVV^ 
15 NIP (SEQ ID NO: 341) 



ATGTTCTACCCCATTTTGAATGACATAAGTACGAAAAACAACAGTAACATCATGTCATGTT 
GTAACATATTATTTATTAAAACAGTTGAAATTATTCTAGTTT 
CTGGTATCCAATAGTCCCATCCAAAAGCCTTGTAT^ 
20 ATCATCTGCAGAGAGTAGATTGCGTTCCCAGCAGAGACCATATTAACCAGTCCATGGTGCT 
GGCTTCAGGGAACAGCTCTTCTCATC 

GAGAGTTTCCAGTTGTGGATTGCCTTTCCGTTCTGTGCCACGTATGCTGTGGCTG 
AAATATCACTCTCCTCCATGTAATCAGAATTGACCACACCCTGCATGAGCCCATGTACCTC 
TTTCTGGCCATGCTGGCCATCACTGACCTGGTCCTCTCCTCCTCCACTCAACCT 
25 GGCCATATTCTGGTTTCATGCTCATGAGATTCAGTACCATGCCTGCCTCATCCAGGTG^ 
TCATCCATGCCTTTTCTTCTGTC^ 
GTGGCTACCTGCITCCCACTCCGAC^ 

TGGGGACCATCGTGATGCTGAGAGGGCTGCTGTGGGTGAGCCCCTTCTGCTTCATGGTGTC 
TAGGATGCCCTTCTGCCAACACCAAGCCATTCCCCAGTCATACTGTGAGCACATGGCTGTG 

30 CTGAAGTTGGTGTGTGCTGATACAAGCATAAGT^ 

CTGTGGCTGGCTTTGATATGATTGTCATTGGTATGTCATACGTGATGATTTTG 
GCTTCAGTTGCCCTCAGGTGAAGCCCGCCTCAAAGCTTTTAGCACACGTGCCT 
TGTGTCATCnTGGCTCrTTATATCCCAGCCCl "1 "1 "1 "1 '1 CITTCCrCACCTACCGCrrTGGCCAT 
GATGTGCCCCGAGTTGTACACATCCTGTTTGCTAATCTCTA 

3 5 CAACCCCATCATTTATGGAGTTAGAACCAAACAGATCGGGGACAGGGTTATCCAAGGATG 
TTGTGGAAACATCCCCTGA (SEQ ID NO: 342) 



AOLFR186 sequences: 

MSNASLVTAFn/TGLPHAPGLDALlPGffL 
40 " FIDMWFSTVTWKMLMTLVSPSGRAISraSCVAQLYFFHF 

RYTSMMSGSRCALLATGTWLSGSLHSAVQTILTFHIJPYCGPNQIQHYFCDAPPILKL 
NVMVIFVDIGr^ASGCFVLrva^YVSiVCSILRmTSDG 

PGSMDAMDGWAIFYTVLTPLLNPVVYT^ (SEQ ID NO: 

343) 

45 ' 

ATGTCCAACGCCAGCCTCGTGACAGCATTCATCCTCACAGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCTCCTCTTTGGAATCTTCCTGG 

CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCTCA 
CCAACCTGTCCTTCATTGACATGTGGTTCrCCACTGTCACGGTGCCCAAAA 
50 CTTGGTGTCCCCAAGCGGCAGGGCTATCTCCTTCCACAGCTGCGTGGCTCAGCT 
TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTA 

GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGGTGTGCCCTCCTGG 
CCACCGGCACTTGGCTCAGTGGCTCTCTGCACr^ 
TTGCCCTACrGTGGACCCAACCAGAra 
55 AACTGGCCTGTGCAGACACCTCAGCCAACGTGATGGTCATCTTTGTGGACATTGGGATAGT 
GGCCTCAGGCTGCTTTGTCCTGATAGTGCT 
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GGATCCGCACCTCAGATGGGAGGCGCAGAGCCTITC 
GGTCCTTTGCTTCTTTGTTCCCTGTGTTGTCATTTATCTGA 
TGGATGGAGTTGTGGCCATTTTCTACACTGTGCTGACGCCCCTTCTCAACCCT 
ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTTAGAGACAAAGTAGCACAT 
5 CCTCAGAGGAAATAA (SEQ ID NO: 344) 



AOLFR187 sequences: 

MAQVRALHKIMALFSANSIGAMNNS 
CVILSQAILHEPMYIFIJSMLASADVLLSTTTM^ 
1 0 VLLAMAFDRYVAICSPLRYVTILTSKVM 

MGIAHLSCSDISINVWYGLAAALLSTGLDIMLITVSYIHl^ 
ILLFYWALFSWAYRFGGRSIPCYVHILI^SLYVVIPPMLNPVIY 
GSK (SEQ ID NO: 345) 

1 5 ATGGCACAGGTGAGGGCGCTGCATAAAATCATGGCCCTTTTTTCTGCT 

CTATGAACAACTCTGACACTCGCATAGCAGGCTGCTTCCTCACTGGCATCCCTG 
GCAACTACATATCTGGCTGTCCATCCCCTTCTGCATCATGTACATCGCTGCCCTGGAAGGC 
AATGGCATCCTAATTTGTGTCATCCTCTCCCAGGCAATCCTGCATGAGCCCATGTACATAT 
TCTTATCTATGCTGGCCAGTGCTGATGTCrTGCTCTCTACCACCAC 

20 GCCAATTTGTGGCTAGGTTATAGCCACATTTCCTTTGATGGCTGCCTCACT 
CATTCACTTCCTCTTCATTC^ 

CCATCTGCTCCCCCCTGCGATATGTCACAATCCTCACAAGCAAGGTCATTGGGAAGATCGT 
CACTGCCACCCTGAGCCGCAGCTTCATCATTATGTTTCCATCCATCTT^ 
TGCACTATTGCCAGATCAACATCATTGCACACACATTTTGTGAGCACATGGGCATTGCCCA 
25 TCTGTCCTGTTCTGATATCTCCATCAATGTC 

CAGGCCTGGACATCATGCTTATTACTGTTTCCTACATCCACATCCTCCAAGCAG 

CTCCTTTCTCAAGATGCCCGCTCCAAGGCCCTGAGTACCTGTGGATCCCATATCTGTGTCAT 

CCTACTCTTCTATGTCCCTGCCCTTTTC 

TCCCATGCTATGTCCATATTCTCCTGGCCAGCCTCTACGTTGTCATTCCTCCTATGCT 
30 CCCGTTATTTATGGAGTGAGGACTAAGCCAATACTGGAAGGGGCTAAGCAGATGTT^ 
AATCTTGCCAAAGGATCTAAATAA (SEQ ID NO: 346) 



AOLFR188 sequences: 

MFPSLCPCVLLVQLPLMNENM 
35 ELLCVRPWSGKTWSIRHfflFDN^^ 

GLTQNPEGQKVXPVTFLLIYMVTIMGNL^ 

MIVDLLSEKKTISFQGCMAQLFMDHLF^ 

MLIAAWIGGFLHSLVQFLFrYQLPFCGPNVIDNFL^ 

AVTFFnLLSYGVILHSLKTQSLEGKRKAFYTCASHVTVV^ 
40 VLTFITPMLNPLIYTLKNAEMKSAMRKLWSKKVSLAGKWLYHS (SEQ ID NO: 347) 



ATGTTCCCCTCCCTGTGTCCATGTGTTCTCCTrGTTCAACTCCCACT^ 
GCAGTGTTTTGTTTTCTGTT 
ATGTCCCATTTGTAAAAATGAAAAGGAT^ 
45 * TAATGAGCTGCrCTGTGTGAGGCCCTGGTCAGGGAAAACGTGGTCGATAAGGCATCACAT 
TTTTGACATGGAGCTTCTGACAAATAAT^ 

TCCGACACCTGAGTCCAACACCTTCAGAAGAACACATGAAAAATAAGAACAATGTGACTG 
AATTTATCCTCTTAGGGCTCACA 

(nTACTAATCTACATGGTGACGATAATGGGCAACCTGCTTATCATAGTGACCATCATG 

50 AGCCAGTCCCTGGGTTCCCCCATGTACTT^ 

CTATTCTACTGCATTTGCTCCCAAAATGATTGTTGACTTGCT 

CCTTTCAGGGTTGTATGGCTCAACTTTTTATGGATCATT^ 

CTTCTGGTGGTAATGGCCTATGATCGATACATG 

TCACCATGAATCGTCGAGTCTGTGTTCCT^ 
55 TCACTCATTGGTTCAATTTCTCITTATTTATCAG 

ACAACITCCTGTGTGATTTGTATC^ 
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GGGCTITCTATGATAGCTAATGGAGGAGCGATTTGTGCTGTCACCTTCTTCACTATCCTGC 
TTTCCTATG G GGTCATATTA CACTCTCTT AAG ACTC AG A GTTTGG AAG G G AAACG AAAAGC 

TTTCTACACCTGTGCATCCCACGTCACTGTGGTCATTTTATTCTTTGTCCCCTGTATCTTC^ 

GTATGCAAGGCCCAATTCTACTTTTCCCATTGATAAATCCATGACTGTAGTTCTAACTTTTA 

5 TAACTCCCATGCTGAACCCACTAATCTATACCCTGAAGAATGCAGAAATGAAAAGTGCCAT 

GAGGAAACTTTGGAGTAAAAAAGTAAGCTTAGCTGGGAAATGGCTGTATCACTCATGA 
(SEQIDNO:348) 



AOLFR189 sequences: 
1 0 MQQhWSWEFILLGLTQDPLRQKIVFVIFLIFY 

ADSCFSTSTAPRLr^AI^EKKJITYNECMTQWALHLFGC^IFVLrLMAVD 
TIMSQQVCnLIVI^WIGSLmSTAQIIIALRLPFCGPY^ 
VSNSGAICSSSFMHJISYIVILHSLRNHSAKGKKXALSACTSHirV^ 
KMVAVFYTIGTPFLNPIJYTSEECRSEKCHEK (SEQ ID NO: 349) 

15 

ATGCAGCAAAATAACAGTGTGCCTGAATTCATACTGTTAGGATTAACACAGGATCCCTTGA 
GGCAGAAAATAGTGTTTGTAATCTTCTTAATTTTCTATATGGGAACTGTGGTGGGGAATAT 
GCTCATTATTGTGACCATCAAGTCCAGCCGGACACTAGGAAGCCCCATGTACTTCTTTCTA 
TTTTATTTGTCCTTTGCAGATTCTTGCTTTTCAACITCCACAGCCCCTAGATTAATTGTGGA 

20 TGCTCTCTCTGAAAAGAAAATTATAACCTACAATGAGTGCATGACACAAGTCTTTGCACTA 
CATTTATTTGGCTGCATGGAGATCTTTGTCCTCATTCTCATGGCTGTTGATCGCTATGTGGC 
CATCTGTAAGCCCTTGCGTTACCCAACCATCATGAGCCAGCAGGTCTGCATCATCCTGATT 
GTTCTTGCCTGGATAGGGTCTrTAATACACTCTACAGCTCAGATTATCCTGGCCTTAAGATT 
GCCTTTCTGTGGACCCTATTTGATTGATCA1TATTGCTGTGATTTGCAGCCCTTGTTGAAAC 

25 TTGCCTGCATGGACACrTACATGATCAACCTGCrGTTGGTGTCTAACAGTGGGGCAATTTG 
CTCAAGTAGTTTCATGATTTTGATAATTTCATATATTGTCATCTTGCATTCACTGAGAAACC 
ACAGTGCCAAAGGGAAGAAAAAGGCTCTCTCCGCTTGCACGTCTCACATAATTGTAGTCAT 
CTTATTCTTTGGCC CATGT ATATTCATATATACACGCCCCCCGACCACTTTCCCCATGGACA 
AGATGGTGGCAGTATTTTATACTATTGGAACACCCTTTCTCAATCCACTCATCTACACATCT 

30 GAGGAATGCAGAAGTGAAAAATGCCATGAGAAAG (SEQ ID NO: 350) 

AOLFR190 sequences: 

MQRShfflTVTEFn.LGFTTDPGMQLGLFVWLGVYCLTWGSSTLIVLICNDSRLHTPMYF^ 
LSFIJDLWYSSVHTPKILVTCISEDKSISFAGCLCQFESAIUAYSECYLLAAMAYDHYVAISKPLL 
35 YAQTMPRRLCICLVLYSYTGGFVNAIILTSNTFIXDFCGDNVIDDFFCDVPPLVKI^ 
AVLHFLLAShTsaSPTVLIIASYI^nTTlLPJHSTQGRIKVFSTCSSHUSVTLYYG 
YSLKRDKMVSTFYTMLFPMLNPMTySLRSKDMKDALKKFFKSA (SEQ ID NO: 351) 

ATGCAGAGGAGCAATCACACAGTGACTGAGTTCATCCTGCTGGGCTTCACCACAGATCCAG 
40 GGATGCAACTGGGCCTCTTTGTGGTGTTCCTGGGTGTGTACTGTCTGACTGTGGTAGGAAG 
TAGCACCCTCATCGTGTTGATCTGTAATGACTCCCGCCTACACACAGCCATGTATTTTGTCA 
TTGGAAATCTGTCATTTCTGGATCTCTGGTATTCTTCTGTCCACACCCCAAAGATCCTAGTG 
ACCTGCATCTCTGAAGACAAAAGCATCTCCTTTGCTGGCTGCCTGTGTCAGTTCTTCTCTGC 
. CAGGCTGGCCTATAGTGAGTGCTACCTACTGGCTGCCATGGCTTATGACCACTACGTGGCC 
45 ATCTCCAAGCCCCTGCITTATGCTCAGACCATGCCAAGGAGATTGTGCATCTGTTTGGTTTT 
ATATTCCTATACTGGGGGTTTTGTCAATGCAATAATATTAACCAGCAACACATTCACATTG 
GATTTTTGTGGTGACAATGTCATTGATGACTrTTTCTGTGATGTTCCACCCCTCGTGAAGCT 
GGCATGCAGTGTGAGAGAGAGCTACCAGGCTGTGCTGCACTTCCTTCTGGCCTCCAATGTC 
ATCTCCCCTACTGTGCTCATCCTrGCCTCTTACCTCTCCATCATCACCACCATCCTGAGGAT 
50 CCACTCTACCCAGGGCCGCATCAAAGTCTTCTCCACATGCTCCTCCCACCTGATCTCCGTTA 
CCTTATACTATGGCTCCATTCTCTACAACTACTCCCGGCCAAGTTCCAGCTACTCCCTCAAG 
AGGGACAAAATGGTTTCTACCTTTTATACTATGCTGTTCCCCATGTTGAATCCCATGATCTA 
CAGTCTG A G G AGTAAAG ACATG AAAG ACG CTCTGAAAAAATTCTTCAAGTCAGCATAA 
(SEQ ID NO: 352) 

55 
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MTGGGNITEITYFILLGFSDFPRJIKVLFTffLVIYITSLAWNLSLrVLIRMDSHLHTPMYFFLSNLS 
FIDVC^SSTVPKMLSNLLQEQQTITFVGCnQYFIFSTMGLSESCLMTAMAYDRYAAlCNPLLYS 
S1MSPTLCWMVLGAYMTGLTASLFQIGALLQLHFCGSNV1RHFFCDMPQLLILSCTDTFFVQV 
5 MTAILWFGIASALVIMISYGYIGISIMKITSAKGSPKAFNTCASHLTAVSLFYrSGIFVYLRSSS 
GGSSSFDRPASWYTVV1PMLNPLIYSLRNKEIKDALK1U,QKRKCC (SEQ ID NO: 353) 

ATGACTGGGGGAGGAAATATTACAGAAATCACCTATTTCATCCTGCTGGGATTCTCAGATT 
TTCCCAGGATCATAAAAGTGCTCTTCACTATATTCCTGGTGATCTACATTACATCTCTGGCC 

1 0 TGGAACCTCTCCCTCATTGTTTTAATAAGGATGGATTCCCACCTCCATACACCCATGTATTT 
CTTCCTCAGTAACCTGTCCTTCATAGATGTCTGCTATATCAGCTCCACAGTCCCCAAGATGC 
TCTCCAACCrCTTACAGGAACAGCAAACTATCACTTTTGTTGGTTGTATTATTCAGTAC^ 
ATCTTTTCAACGATGGGACTGAGTGAGTCTTGTCTCATGACAGCCATGGCTTATGATCGTT 
ATGCTGCCATTTGTAACCCCCrGCTCTATTCATCCATCATGTCACCCACCCTCTGTGTTTGG 

1 5 ATGGTACTGGGAGCCTACATGACTGGCCTCACTGCTTCTTTATTCCAAATTGGTGCITTGCT 
TCAACTCCACTTCTGTGGGTCTAATGTCATCAGACATTTCTTCTGTGACATGCCCCAACTGT 
TAATCTrGTCCTGTACTGACACTTTCTTTGTACAGGTCATGACTGCTATATTAACCATGTTC 
TTTGGGATAGCAAGTGCCCTAGTTATCATGATATCCTATGGCTATATTGGCATCTCCATCA 
TGAAGATCACTTCAGCTAAAGGCAGTCCAAAGGCATTCAACACCTGTGCTTCTCATCTAAC 

20 AGCTGTTTCCCTCTrCTATACATCAGGAATCTTTGTCTATTTGAGGTCCAGCTCTGGAGGTT 

^ CTTCAAGCTTTGACAGATTTGCATCTGTTTTCTACACrGTGGTCATTCCCATGTTAAATCCC 
TTGATTTACAGTTTGAGGAACAAAGAAATTAAAGATGCCTTAAAGAGGTTGCAAAAGAGA 

AAGTGCTGCTGA (SEQ ID NO: 354) 

25 AOLFR192 sequences: 

ME>MTEVTEFILVGLTDDPELQffLnVFLmYLITLVGNLGMIELILLDSCLHTTNOTFLSNLSL^ 
DFGYSSAVTPKVMVGI^TGDKFn.YNACATQFFFFVAFITAESFLI^SMAYDRYAALCKPLHY 
TTTMTIWCACLMGSYICGFLNASfflTGNTFRI^FCRSNWEHFF^APPLLTLSCSDNYISEM 
VIFFVVGFNDLFSILVILISYLFIFITIMKMRSPEGRQKAFSTCASHLTAVSIFYGTGIFMYLRPNSS 

30 HFMGTDKMASWYAIVIPMLNPLWSLRNKEVKSAFKKTVGKAKASIGFIF (SEQ ID NO: 355) 

ATGGAGAACAACACAGAGGTGACTGAATTCATCCTTGTGGGGTTAACTGATGACCCAGAA 
CTGCAGATCCCACTCTTCATAGTCITCCTTTTCATCTACCTCATCACTCTGGTTGGGAACCT 
GGGGATGATTGAATTGATTCTACrGGACTCCTGTCTCCACACCCCCATGTACTTCTTCCTCA 

35 GTAACCTCTCCCTGGTGGACTTTGGTTATTCCTCAGCTGTCACTCCCAAGGTGATGGTGGG 
GTTTCTCACAGGAGACAAATTCATATTATATAATGCTTGTGCCACACAATTCTTCTTCTTTG 
TAGCCTTTATCACTGCAGAAAGTTTCCTCCTGGCATCAATGGCCTATGACCGCTATGCAGC 
ATTGTGTAAACCCCTGCATTACACCACCACCATGACAACAAATGTATGTGCTTGCCTGGCC 
ATAGGCTCCTACATCTGTGGTTTCCTGAATGCATCCATTCATACTGGGAACACTTTCAGGC 

40 TCTCCTTCTGTAGATCCAATGTAGTTGAACACTTTTTCTGTGATGCTCCTCCTCTCTTGACT 
CTCTCATGTTCAGACAACTACATCAGTGAGATGGTTATTTTTTTTGTGGTGGGATTCAATG 
ACCTCTTTTCTATCCTGGTAATCTTGATCTCCTACrTATTTATATTTATCACCATCATGA^ 
ATGCGCTCACCTGAAGGACGCCAGAAGGCCTTTTCrACTTGTGCTTCCCACCTTACTGCAG 
TTTCCATCTTTTATGGGACAGGAATCTTTATGTACTTACGACCTAACTCCAGCCATTTCATG 

45 « GGCACAGACAAAATGGCATCTGTGTTCTATGCCATAGTCATTCCCATGTTGAATCCACTGG 
TCTACAGCCTGAGGAACAAAGAGGTTAAGAGTGCCTTTAAAAAGACTGTAGGGAAGGCAA 
AGGCCTCTATAGGATTCATATTTTAA (SEQ ID NO: 356) • 

AOLFR193 sequences: 

50 MENKTEVTQFILLGLTNDSELQWLFITFPFmiTLVGNLGnVLIFWDSCLHWMYFFLSNLSLV 
DFCYSSAVTPrVMAGFLIEDKVISYNACAAQMYIFVAFATVENYLIASMAYDRYAAVCKPLHY 
TTTMTrWCARLAIGSYLCGFLNASfflTGDTFSLSFCKSNEVHHITCDIPAVMVI^CSDRmSEL 
VLIYWSFNIFIALLVILISYTFIFITILKMHSASVYQKPLSTCASHFIAVGn^GTIIFMYLQPSSSH 
SMDTDKMAPWYTMVIPMLNPLVY'SLRNKEVKSAFKKVVEKA^ (SEQ ID NO: 

55 357) 
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ATGGAAAATAAGACAGAAGTAACACAATTC 

CTGCAGGTTCCCCTCTTTATAACGTTCCCCITCATCTATATTATCACTCT 
GGGAATTATTGTATTGATATTCTGGGATTCCTGTCTC 
GTAACm^GTCTCTAGTGGACTTTTGCTACTCTTCAGCTG 
5 TTCCTTATAGAAGACAAGGTCATCTCTTACAATC 

AGCTTTTGCCACTGTGGAAAATTACCTCTTGGCCTCAATGGCCrATGA 

GTGTGCAAACCCCTACATTACACCAC^ 

TAGGCTCCTACCTCTGTGGTTTCCTGAATGC 

TCTTTCTGTAAGTCCAATGAAGTCCATCACTTTTTCTGTGATATTC 
1 0 CTCTTGCTCTGATAGACATATTAGCGAGCITGTTCTTATTTATGTT 
TTATAGCTCTCCTGGTTATCTTGATATCCTACACATTCATTTTTATC 
CACTCAGCTTCAGTATACCAGAAGCCTTTG^ 
CATCTTCTATGGGACTATTATCTTCATO^ 

CAGACAAuAATGGCACCTGTGTTCTATACAATGGTCATCCCCATGCTGAACCCTCTGGTCTA 
1 5 TAGTCTGAGGAACAAGGAAGTGAAGAGTGCATTCAAGAAAGTTGTTGAGAAGGCAAAATT 
GTCTGTAGGATGGTCAGTTTAA (SEQ ID NO: 358) 



AOLFR194 sequences: 

MERQNQSCWEFILLGFSNYPELQGQ 
20 SVVDLSFSAVIMPEMLVVLSTEKTTISFGGCFAQMW 
NYQNflMNKGWMKIJIFSWALGFMLGTVQTSWVSSFP 
FEIYAFTGTFLIILVTFLLILLSYJRVLFAILK^ 

PKSGYSPETKKVMSLSYSLLTPLimLrYSL^ (SEQ ID NO- 

359) 

25 

ATGGAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATCCT 
CTGAGCTCCAGGGGCAGCTCTTTGTGGCITTCCTGGTTAT^ 

AAATGCCATTATTATAGTCATCGTCTCCCTAGACCAGAGCCTCCACGTTCCCATGTACCTGT 
TTCTCCTGAACTTATCTGTGGTGGACCTGAGTTTCAGTGCAGTTATTATGCCT 
30 GGTGGTCCTCTCTACTGAAAAAACTACAATT^ 
TTCATCCTTCTTTTTGGTGGGGCTGAATGTTT^ 

TGCTGCAATTTGCCATCCTCTCAACTACCAAATGATTATGAATAAAG 
TTAATTATATTTTCATGGGCCTTAGGTTTTATGTTAGGTACTGTTCAAA 
TAGTTTTCCCITTTGTGGCCTTAATGAAATTAACCAT 
35 TAGAACTTGCATGTGCAGACACGTTTTTG 
ATTATTTTGGTTCCTTTCTTGTTGATA 

AAGATGCCATCAACCACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCGCT 
CTGTGACCCTATTCTATGGCACAGCCAGTATGACTTATTTACAACCCAAATCTGGCTACT 
ACCGGAAACCAAGAAAGTGATGTCATTGTCTTACTCACTTCTGACACCACTGCTGAATCT 
40 CTTATCTACAGTTTGCGAAATAGTC^ 

CGAGTGGTTTTACACACAATCTGA (SEQ ID NO: 360) 



AOLFR195 sequences: 
MIVQLICTVC^AVNTFHWSSFDF 
45 ■ LVILIGNGVLIIASIFDSHFHTPMYFFLGNI^FLDICYTSSSVPST^ 

GFAMGSTECLLLGMMAFDRYVAICNPLRYPULSKVAYVLMASVSWI^ 
PFCGNNUNHFACEIIAVLKLACADISL^ 
RRKAFSTCSAHLTVA^IF^GTIi™^ 
NKDVKAAVKYLLNKKPIH (SEQ ID NO: 361) 

50 

ATGATTGTTCAGTTAATTTGTACTGTTTGTTTCITGGCAGTA 

TTCCT l l GATTTCCTGAAAGCAGATGACATGGGTGAGATTAACCAGACACTTGTGTCAGAA 
TTTCTTCTTCTGGGTCTTTCTGGATACCCAAAGATTGAGATTGTTr 
AGT TATGT ACCTAGTGATTCTAATTGGCAATGGTGCT 
55 CTCATTTTCACACACCAATGTACTTCTTC 
ACATCCTCCTCTGTTCCCTCAACATC^ 
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TCTCTGGATGTGCAGTGCAGATGTTCTTTGGGTTTGCAATGGGGTCAACAGAATGTCTGCT 
TCTTGGCATGATGGCATTTGATCGTTATGTGGCCATCTGCAACCCACTGAGATACCCCATC 
ATCCTGAGCAAGGTGGCGTATGTATTGATGGCTTCTGTGTCCTGGCTGTCCGGTGGAATAA 
ATTCAGCTCTGCAAACATTACTTGCCATGAGACTGCCTTTCT 
5 TCATTTCGCATGTGAAATATTAGCTGTCCTCAAGCT 
TTATCACCATGGTGATATCAAATATGGCCTTCCT^ 

TCCTATATGTTCATCCTCTACACCATCITGCAAATGAATTCAGCCACAGGAAGACGCA 
CATTTTCCACGTGCTCAGCTCACCTGACTGTGGTGATCAT^ 

ATGTATGCGAAACCGAAGTCTCAAGACCTGATTGGGGAAGAAAAATTGCAAGCATTAGAC 
1 0 AAGCTCATTTCTCTGTTTTATGGGGTAGTGACACCCATGCTGAATCCTATACTCTATA 
GAGAAATAAGGATGTAAAAGCTGCTGTAAAATATTTGCTGAACAAAAAACCAACT 
A (SEQ ID NO: 362) 

AOLFR196 sequences: 
1 5 MLESNYTMPTEFLFVGFTDYLPLRVTLFLW^ 

SFLDISCSTAITPKMLANFLASRKSISPYGCALQMFFFASFADAECLILAAMAYD 

YTTLMSRRVCVCFIVLAYFSGSTTSLVH^ 

LLFALCSFIQTSTFVVIFISYFCILITVL^ 

YSLDTDKWAWYTVVFPMFNPIIYSFRNK^ (SEQ 
20 ID NO: 363) 



ATGTTGGAGAGTAATTACACCATGCCAACTGAGTTCCTATTTGTTGGATTCACAGATTA 
TACCTCTCAGAGTCACACTGTTCn^GGTATTCCTTCT 
AATATACTCTTAATAATTCTAGTTAATATTAATTCAAGCCITCAAATT 
25 TCTTAGCAACTTATCTTTCTTAGACATCAGCTGTTCTACAGCAATC 
CAAACITCTTGGCATCCAGGAAAAGCAT^ 
CTTCGCITCTTTTGCTGATGCTGAGTGCCTTATCCTGGCAGC^ 

CAGCCATCTGCAACCCACTGCTCTATACTACACTGATGTCTAGGAGAGTCTGTGTCTGC^ 
CATTGTGTTGGCATATTTCAGTGGAAGTACAACATCACTGGTCCATGTGTGCCTCACATTC 

30 AGGCTGTCATTTTGTGGCTCCAATATCGTCAA 

GGCTTTATCATGTACAGACACTCAGATCAACCAGCTTCTGCTCTTTGC^ 
TCCAGACCAGCACTTTTGTGGTAATATTTATTTCTTACTTCTGCATCCT 
AGCATCAAGTCCTCAGGTGGCAGAAGCAAAACATTCTCCACTTGTGCTTCCCACCTCATA^ 
CAGTCACCTTATTCTATGGAGCGCTCCT 

35 CTAGACACTGATAAGGTGGTGGCAGTGTTTTATACT 

TAATTTATAGTTTCAGAAACAAGGATGTGAAAAATGCTCTCAAAAAGCT 
TTGGATATTCAAATGAATGGTATTTAuAATCGTTTAAGAATAGTCAATATCTAA (SEQ ID NO: 
364) 



40 AOLFR197 sequences: 

MCYLSQLCLSLGEHTLHMGMVRHTNESNLAGFILLGFSDYPQLQKVLF\^ 

ILVSRLEPKXHMPMYFFLSHLSFLYRCFTSSVIPQLLVNLWEPMKTIAYGG 

TECVLlALMSCDRYVAVCRPLHYT\O.MHmLCMAlASMAW 

RQVDHFICEWVLIKIACVGTTFNEAELFVASILFL 
45 * GTCFSHLTVWn^YGTIIFMYLQPAKSR^ 

VLAKALGVNIL (SEQ ID NO: 365) 

ATGTGTTATCTTTCTCAGCTATGCCT 

TGAGACATACCAATGAGAGCAACCTAGCAGGTTTCATCCTTTTAGGGTTTTCT 
50 TCAGTTACAGAAGGTTCTATTTGTGCTCATATTGATTCTGTATTTACT 
ATACCACCATCATTCTGGTTTCTC^ 

CTTTCTCATCTCTCCTTCCTGTACCGCTGCTTCACCAGCAGTGTT 
AAACCTGTGGGAACCCATGAAAACTATCGCCTATGGTC^ 

TCCCATGCCCTGGGATCCACTGAGTGCGTCCTCTTGGCTCTGATGTCCTGTGACCGCTATGT 
5 5 GGCTGTCTGCCGTCCTCTCCATTACACTGTCITAATGCATATCCATCTCTGCATGGCCTTGG 
CATCTATGGCATGGCTCAGTGGAATAGCCACCACCCTGGTACAGTCCACCCTCACCCTGCA 
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GCTGCCCTTCTGTGGGCATCGCCAAGTGG 

AAGCTGGCTTGTGTGGGCACCACGTTTAACGAGGCTGAGCTTTTTGTGGCT 
TCCTTATAGTGCCTGTCTCATTCATCCTGGTCTCCTCTGGCTACATTGCCCACGCAGTGTTG 
AGGATTAAGTCAGCTACCAGGAGACAGAAAGCATTCGGGACCTGCTTCTCCCACCTGACA 
5 GTGGTCACCATCTTTTATGGAACCATCATCrTCATGTATCTGCAGCCAGCCAAGAGTAGAT 
CCAGGGACCAGGGCAAGTTTGTTTCTCTCTTCTACACTGTGGTAACCCGCATGC^ 
TCTTATTTATACCTTGAGGATCAAGG 
GGCTCTGGGAGTAAATATTTTATGA (SEQ ID NO: 366) 



10 AOLFR198 sequences: 

MENCTEVTKFILLGLTSWELQfflJ^ 
VDFGYSSAVTPKVMAGFLRGDKVre 
LHYTTTMTASVGACLALGSYVCGFLNASFHI^ 
TSEVILVT^SSFTOTFVLLWISYIJ^IFim 
1 5 PSSSHSMDTDKMASWYAMIIPMLNPVWSLRNREVQNAFK^ (SEQ ID NO: 367) 

ATGGAGAATTGTACGGAAGTGACAAAGTTCATTCTTCTAGGACTAACCAGTGTCCCAGAAC 
TACAGATCCCCCTCTTTATCTrGTTCACCTrCATCTACCT 

GGGATGATGTTGCTGATCCTGATGGACTCTTGTCTCCACACCCCCATGTACTTTTTCCT^ 
20 TAACCTGTCTCTGGTGGACTTTC^ 

TTCCTTAGAGGAGACAAGGTCATCTCCTACAATC 

AGCCTTGGCCACGGTGGAAAATTACTTGTTGGCCTCAATGGCCTATGACCGCTATGCAGCA 
GTGTGCAAACCCCTACACTACACCACCACCATGACGGCCAGTGTAGGTGCCTGTCTGGCCC 
TAGGCTCATATGTCTGTGGCrTCCTAAATGCCTCATTCCACATTGGGGGCATATTCAGTCT 
25 TCTTTCTGTAAATCCAATCTGGT^ 

GTCTTGCTCTGATAAACACACTAGTGAGGTGATTCTGGTTTTTA^ 
TTTTTGTTCTTCTAGTTATCTTTATCTCCTA 

ATTCAGCTAAGGGACACCAAAAAGCATTGTCCACCTGTGCCTCTCACTTCACT 
CGTCTTCTATGGGACAGTAATCrrCATCTACITGCAGCCCAGCTCCAGCCACT^ 
30 ACAGACAjWiTGGCATCTGTGTTCTATGCTATGATCATCCCCATGCTGAACCCTGTGGTCT 
ACAGCCTGAGGAACAGAGAAGTCCAGAATGCATTCAAGAAAGTGTTGAGAAGGCAAAAAT 
TTCTATAA (SEQ ID NO: 368) 



AOLFR199 sequences: 

3 5 MDTGNKTLPQDFLLLGFPGSQTLQI^LFMLFLVMYILTVSGNVAI^ 
NLSFLEIWYTTAAVPKALAILLGRSQTISFTSCLLQMYFW 
LHYGAIMSSLLSAQI^LGSWCGFVAIAWTALISGl^FCGPRAINHF^ 
VELVAFVIAVVVIl^SCLITFV^ 

TSIFCDALDLnCAVHYLNTVVTPVLW (SEQ ID NO: 369) 

40 

ATGGACACAGGCAACAAAACTCTGCCCCAGGACTTTCT^ 
AAACTCTTCAGCTCTCTCTCrTTATGCTTTTTCT 

AATGTGGCTATCTTGATGTTGGTGAGCACCTCCCATCAGTTGCATACCCCCATGTACTTCTT 
, TCTGAGCAACCTCTCCTTCCTGGAGATTTGGTATACCACAGCAGCAGTGCCCAAAGCACTG 

45 GCCATCCTACTGGGGAGAAGTCAGACCATATCAT^ 

TTGTTTTCTCATTAGGCTGCACAGAGTACTTCCTCCTGGCAGCCATGGC^ 
CTTGCCATCTGCTATCCrTTACACTACGGAGCCATCATGAGTAGCCTGCTCTCAGCGCAG 
TGGCCCTGGGCTCCTGGGTGTGTGGTTTCGTGGCCATTGCAGTGCCCACAGCCeTCATCAG 
TGGCCTGTCCirCTGTGGCCCCCGTGCCATCAACCACTTCnTCT 

50 TTGCCCTGGCCTGCACCAACACACAGGCAGTAGAGCrTGTGGCCTTTGTGATTGCTGTT 

GGTTATCCTGAGTTCATGCCTCATCACCTTTGTCTCCTATGTGTACATCATCAGCACCATCC 
TCAGGATCCCCTCTGCCAGTGGCCGGAGCAAAGCCTTCTCCACGTGCTCCrCGCATCTCAC 
CGTGGTGCTCATTTGGTATGGGTCCACAGTTTTCCTTCACGTCCGCACCTCT 
GCCTTGGATCTGATCAAAGCTGTCCACGTCCT^ 

55 CCTTCATCTATACGCTTCGTAATAAGGAAGTAAGAGAGACTCTGCTGAAGAAATGGAAGG 
GAAAATAA (SEQ ID NO: 370) 
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AOLFR200 sequences; 
MTRKNYTSLTEFVLLGLADTL^ 
SFVDVCNSTTITPKMLADLLSEK^^ 
5 YSLIMSRTWLKMAAGAFAAGLLNFMVNTSHVSSLSFCDSN^ 
SISSILAGVNWGTLLVILSSYSYVLFSIFSft^ 

SYSLNQDKVASWYTVVIPMLNPLIYSLRSKEVXKAL (SEQ ID NO: 371) 

ATGACCAGAAAAAATTATACCTCACTGACTGAGTTCGTCCTATTGGGATTAGCAGACACGC 
1 0 TGGAGCTACAGATTATCCTCTTTTTGTTTT^ 
AATCTCGGGATGATCCTCTTAATCAG 

CCTGGCTAACCTGTCCITTGTGGACGTTTGTAACTCAACTACCATCACCCC 
GCAGATTTATTATCAGAGAAGAAAACCATCTCTTTTGCTGGCT^ 
TCITTATCTCCCTGGCGACAACCGAATGCATCCTCrrTTGGGTTAATG 
1 5 TGCGGCCATATGTCGCCCGCTGCTTTA 

ATGGCAGCCGGGGCTTTTGCTGCAGGGTTGCT^ 

GCAGC^GTCATTCTGTGACTCCAATGTCATCCATCAC^CTTCTGTGA CAGTC CCCCA^ 
TTCAAGCTCTCTTGTTCTGACACAATCCTGAAAGAAAGCATAAGTTCT 
TGAATATTGTGGGGACTCTGCTTGTCATCCTCTCCTCCTACTCCTACGTTCT 
20 TTTTCTATGCATTCGGGGGAGGGGAGGCACAGAGCT 
CAGCCATAATTCTGTTCTATGCCACCT^ 

TCCCTGAATCAGGACAuAAGTGGCrTTCTGTGTTCTACACAGTGGTGATTCCCATGTTGAATC 
CTCTGATCTACAGCCTCAGGAGTAAGGAAGTAAAGAAGGCTTTAGCGAATGTAATTAGCA 
GGAAAAGGACCTCTTCCTTTCTGTGA (SEQ ID NO: 372) 

25 

AOLFR201 sequences: 

MEWENHTILVEFFLKGLSGHP^^ 
SFLDICYTTTSIPSTLVSFLSERKTISLSGCAVQI^^ 
YPIIMSKI>AYWMAAGSWIIGAVNS 
30 EFIMLVATTLFILTPLLLIIV^^ 

KETLNSDDLDATDKnSMFYGVMTPMMNPLrc^ (SEQ ID NO: 

373) 

ATGGAATGGGAAAACCACACCATTCTGGTGGAATTTTTTCTGAAGGGACT 
35 CAAGACTTGAGTTACTCTTTTTTGTGCTCATCTTC 

AATGGTACTCTCATTTTAATCAGCATCTTGGACCCTCACCTTCACACCCCT 

TCTGGGGAACCTCTCCTTCTTGGACATCT^ 

TGAGCITCCTTTCAGAAAGAAAGACCATTTCCCTTTCT 

CGGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCATGATGGCCITTGACCGCTAT 
40 GTGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 
TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAATCAGTGTTTGTGGT 
ACAATTGCCTTTCTGCAGGAATAACATCATCAATCATTTCAC^ 

ATGAAACTGGCCTGTGCTGACATCTCAGACAATGAGTTCATCATGCTTGTGGCCACAACAT 
TGTTCATATTGACACCTITGTTATTA 
45 * TTCAAAATTAGCTCTTCCGAGGGGAGAAGCAAAGCTTC 
CTGTGGTCATAATATTCTATGGGACCATCCT^ 

GACACTTAATTCGGATGACTTGGATGCTACCGACAAAATTATATCCATGT^ 
ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAAGAGG 
GTAAAACACCTACTGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 374) 

50 

AOLFR202 sequences: 
MEWENHTILVEFIHLKGLSGHPRLE 

SFLDICYTTTSIPSTLVSFLSERKTISI^GCAVQMFLSLAM 
YPIIMSKDAYVPMAAGSWnGAVNSAVQTW 
55 EFILLVTTTLFLLTPLLLIIVSYT^^ 
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E^NSDDLDATDKLITIFYRVMTPMMNPI^ ( SE q m NO: 

ATGGAATGGGAAAAC CACACCA TTCTGGTGGAATTTTTTCTGAAGGGACTTTCTGGTCACC 
5 CAAGACTTGAGTTACTCTTTTTTGTGCTCATCTTCATAATGTATGTGGTCATCCTTCTGGGG 
AATGGTACTCTCATTTTAATCAGCATCITGGACCCTCACCTTCACACCCCTATGTACTTCrT 
TCTGGGGAACCTCTCCTTOTGGACATCTGCTACACCACCACCTCTATTCCCTCCACGCTAG 
TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCCTTTCTGGCTGTGCAGTGCAGATGTrCCT 
CAGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCGTGATGGCCnTGACCGCTAT 

1 0 GTGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 
TGGC^GCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAAACAGTGTTTGTGGT 
ACAATTGCCTTTCTGCAGGAATAACATCATCAATCATTTCACCTGTGAAATTCTAGCTGTC 
ATGAAACTGGCCTGTGCTGACATCTCAGGCAATGAGTTCATCCTGCTTGTGACCACAACAT 
TGTTCCTATTGACACCTTTGTTATTAATTATTGTCTCTTACACGTTAATCATTTTGAGCATC 

1 5 TTCAAAATTAGCrCTTCGGAGGGGAGAAGCAAACCTTCCTCTACCTGCTCAGCTCGTCTGA 
CTGTGGTGATAACATTCTGTGGGACCATCTTCCTCATGTACATGAAGCCCAAGTCTCAAGA 
GACACTTAATTCAGATGACTTGGATGCCACTGACAAACTTATATTCATATTCTACAGGGTG 
ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAGGAGGCA 
GTAAAACACCTACTGAGAAGAAAAAATTTTAACAAGTAA (SEQ ID NO- 376) 

20 

AOLFR203 sequences: 

MXRQNQSCVVEFmLGFSNFPELQVQLFGVFL^^ 

LSVVEVSFSANaTPEMLVVl^TEKTlvnSFVGCFAQMYFILIJFGGTECFLLGAMAY 
NYPVIMNRGVFMKLVIFSWTSGIMVATVQTTWWSFPFCGPNEINHLFCF 
EIYAFTGTILIVMWFLLILl^YmVXFAILKMPSTTGRQKAJSTCASHLTSVTLFYGTAN^ 
PKSGYSPETKKilSLAYTLLTPLLNPLr/SLRNSEMKRTLIKLWRPJCVILHTF (SEQ ID NO- 377) 



25 



ATGAAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATCCTCCTGGGCTTTTCTAACTTTC 
CTGAGCTCCAGGTGCAGCTCTTTGGGGTTTTCCTAGTTATTTATGTGGTGACCCTGATGGG 

30 AAATGCCATCATTACAGTCATCATCTCCTTAAACCAGAGCCTCCACGTTCCCATGTACCTGT 
TCCTCGTGAACCTATCTGTGGTGGAGGTGAGTTTCAGTGCAGTCATTACGCCTGAAATGCT 
GGTGGTGCTCrCTACTGAGAAAACTATGATTTCTTTTGTGGGCTGTTTTGCACAGATGTAT 
TTCATCCTTC 1 1 rrrGGTGGGACTGAATGTTTTCTCCTGGGAGCGATGGCrTATGACCGATT 
TGCTGCAATTTGCCATCCTCTGAACTACCCAGTGATTATGAACAGAGGGGTTTTTATGAAA 

35 TTAGTAATATTCTCATGGATCTCAGGGATCATGGTGGCTACTGTGCAGACCACTTGGGTAT 
TTAGTTTTCCATTTTGTGGCCCCAATGAAATTAATCATCTCTTCTGTGAGACTCCCCCGGTA 
CTAGAGCTTGTGTGTGCAGACACCTTCnTATTTGAAATCTATGCCTTCACAGGCACCATTTT 
GATTGTTATGGTTCCTTTCTTGTTGATCCTCTTGTCTTACATTCGAGTTCTGTITGCCATCCT 
GAAGATGCCATCAACTACTGGGAGACAAAAGGCCTTTTCCACCrGTGCCTCTCACCTCACA 

40 TCTGTGACCCTGTTCTATGGCACAGCCAATATGACTTATTTACAACCCAAATCTGGCTACTC 

ACCCGAAACCAAGAAACTGATCTCATTGGCTTACACGTTGCTTACCCCTCTGCTCAATCCG 

CTCATCrATAGCTTACGAAACAGTGAGATGAAGAGGACTTTGATAAAACTATGGCGAAGA 
AAAGTGATTTTACACACATTCTGA (SEQ ID NO: 378) 

45 AOLFR204 sequences: 

MEKKKNVTEFlLIGLTQNPIMEKVTFVVFLVLYMITI^GNLLrVVTIT^ 
roTVYSSSSAPKLrWDSFQEKIOISFNGCMAQAYAEHIFGATEniXTVMACT 
IMSHSLaLLVAVAWVGGFLHATIQmFTVWLPFCGPNVIGHmCDLYPLLKXVODTHTLGLFV 
AVNSGHCLLNFLILWSYVnLRSLKNNSLEGRCKALSTCISHnVVVIJT^ 
50 DKAVAVFYTMVVPMLNPVVYTLRNAEVKSAIRKLWRKKVTSDND (SEQ ID NO: 379) 

ATGGAGAAGAAAAAGAATGTGACTGAATTCATTTTAATAGGTCTTACACAGAACCCCATA 
ATGGAGAAAGTCACGTTTGTAGTATTTTTGGTTCTTTACATGATAACACTTTCAGGCAACC 
TGCTCATTGTGGTTACCATTACCACCAGCCAGGCTCTGAGCTCCCCCATGTACTTCTTCCTG 
55 ACCCACci i rCTI 1 GATAG ACACAGTTTATTCrTCTTCTTCAGCTCCTAAGTTGATTGTGGA 
TTCCTTTCAAGAGAAGAAAATCATCTCCTTTAATGGGTGTATGGCTCAAGCCTATGCAGAA 
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CACATTTTTGGTGCTACTGAGATCATCCTGCTGACAGTGATGGCCTGTGACTGCTATGTGG 
CCATCTGCAAACCTCTGAACTACACAACCATTATGAGCCACAGCCTGTGCATTCTCCTGGT 
GGCAGTGGCCTGGGTGGGAGGATTTCTTCATGCAACTATTCAGATTCTCTTTACAGTATGG 
CTGCCCTTCTGTGGCCCCAATGTCATAGGCCACTTCATGTGTGACTTGTACCCATTGTTAAA 
5 ACTTGTTTGCATAGACACTCATACCCTTGGTCTCTTTGTTGCTGTGAACAGTGGGTTTATCT 
GCTrATTAAACTTCCTTATCTTGGTGGTATCCTATGTGATCATCTTGAGATCTTTAAAGAAC 
AATAGCTTGGAGGGGAGGTGTAAAGCCCTCTCCACCTGTATTTCTCACATCATAGTAGTTG 
TCTTATTCTTTGTGCCCTGTATATTTGTGTATCTGGGCTCAGTGACCACTCTGCCCATTGAT 
AAAGCTGTTGCTGTATTTTATACTATGGTGGTCCCAATGTTAAATCCCGTGGTCTACACAC 
1 0 TCAGAAATGCTGAGGTAAAAAGTGCAATAAGGAAGCTTTGGAGAAAAAAAGTGACTTCAG 
ATAATGATTAA (SEQ ID NO: 380) 

AOLFR205 sequences: 

MESENRTVIREFILLGLTQSQDIQLLVFVLVLtf^ 
1 5 DASYSFlVAPRML\T)FLSAKKnSYRGCITQLFFLHFLGGGEGLLLVVMAFDRYIAICRPLHYPT 
VMWRTCYAMMLALWLGGFVHSIIQ\^ILPXPFCGPNQLDNFFCDWQVIKLACTDTFVVEL 
LMVFNSGLMTLLCFLGLLASYAWLCRmGSSSE 

FP ADKWSLFHTVIFPLLNP VIYTLRNQEVKASMKXVFNKHIA (SEQ ID NO: 381) 



20 ATGGAAAGCGAGAACAGAACAGTGATAAGAGAATTCATCCTCCTTGGTCTGACCCAGTCT 
CAAGATATTCAGCTCCTGGTCrTTGTGCTAGTTTTAATATTCTACTTCATCATCCTCCCTGG 
AAATTTTCTCATTATTTTCACCATAAAGTCAGACCCTGGGCTCACAGCCCCCCTCTATTTCT 
TTCTGGGCAACrTGGCCTTCCTGGATGCATCCTACTCCTTCACTGTGGCTCCCCGGATGTTG 
GTGGACITCCTCTCTGCGAAGAAGATAATCTCCTACAGAGGCTGCATCACTCAGCTCTTTT 

25 TCnTGCACTTCCTTGGAGGAGGGGAGGGATTACTCCTTGTTGTGATGGCCTTTGACCGCTA 
CATCGCCATCTGCCGGCCTCTGCACTATCCTACTGTCATGAACCCTAGAACCTGCTATGCA 
ATGATG1TGGCTCTGTGGCTTGGGGGTTTTGTCCACTCCATTATCCAGGTGGTCCTCATCCT 
CCGCTTGCCTTTTTGTGGCCCAAAGCAGCTGGACAACTTCTTCTGTGATGTCCCACAGGTC 
ATCAAGCTGGCCTGCACCGACACATTTGTGGTGGAGCTTCTGATGGTCTTCAACAGTGGCC 

30 TGATGACACTCCTGTGCTTTCTGGGGCTrCTGGCCTCCTATGCAGTCATTCTTTGTCGCATA 
CGAGGGTCTTCTTCTGAGGCAAAAAACAAGGCCATGTCCACGTGCATCACCCATATCATTG 
TTATATTCTTCATGTTTGGACCTGGCATCTTCATCTACACGCGCCCCITCAGGGCTTTCCCA 
GCTGACAAGGTGGTTTCTCTCITCCACACAGTGATTTTTCCrTTGTTGAATCCrGTCATTTA 
TACCCrTCGCAACCAGGAAGTGAAAGCTTCCATGAAAAAGGTGTTTAATAAGCACATAGC 

35 CTGA (SEQ ID NO: 382) 



AOLFR206 sequences: 
MANPJ^WTEFIIIXjLTENPKMQKIIFVW 

DACYSSVNTPKLITDSLYE>nCTILFNGCMTQWGEHFFRGVE\aLLTVMAYDHYVAICKPLHYT 
40 TIMKQHVCSLLVGVSWVGGFLHATIQimCQLPFCGPNVIDHmCDLYTLINLACTbnmT.GIJ 
IAANSGFICLLNCLLLLVSCVVILYSLKTHSLEARHEALSTCVSHITVVILSFIPCffVYMRPPATL 
ProKAVAWYTMITSMLNPLIYTLRNAQMKNAIRKLCSRKAISSVK (SEQ ID NO: 383) 



ATGGCGAATAGAAACAATGTGACAGAGTTTATTCTATTGGGGCTTACAGAGAATCCAAAA 
45 ATGCAGAAAATCATATTTGTTGTGTTTTCTGTCATCTACATCAACGCCATGATAGGAAATG 
TGCTCATTGTGGTCACCATCACTGCCAGCCCATCACTGAGATCCCCCATGTAcri 1 1 TCCTG 
GCCTATCTCTCCTTTATTGATGCCTGCTATTCCTCTGTCAATACCCCTAAGCTGATCACAGA 
TTCACTCTATGAAAACAAGACTATCTTATTCAATGGATGTATGACTCAAGTCTTTGGAGAA 
CATTTTrTCAGAGGTGTTGAGGTCATCCTACTTACTGTAATGGCCTATGACCACTATGTGG 
50 CCATCTGCAAGCCCTTGCACTATACCACCATCATGAAGCAGCATGTTTGTAGCCTGCTAGT 
GGGAGTGTCATGGGTAGGAGGCTTTCTTCATGCAACCATACAGATCCTCTTCATCTGTCAA 
TTACCTTTCTGTGGTCCTAATGTCATAGATCACTTTATGTGTGATCTCTACACrTTGATCAA 
TCTTGCCTGCACTAATACCCACACTCTAGGACTCTTCATTGCTGCCAACAGTGGGTTCATAT 
GCCTGTTAAACTGTCTCTTGCTCCTGGTCTCCTGCGTGGTCATACTGTACTCCTTAAAGACC 
55 CACAGCTTAGAGGCAAGGCATGAAGCCCTCTCTACCTGTGTCTCCCACATCACAGTTGTCA 
TCITATCCrTrATACCCrGCATATTrGTGTACATGAGACCTCCAGCTACTTTACCCATTGAT 
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AAA GCA GTTG CTGTA TTCTACA CTATG ATAA CTTCTATGTTAAA CCCCTTAATCTA CA CCTT 

GAGGAATGCTCAAATGAAAAATGCCATTAGGAAATTGTGTAGTAGGAAAGCTATTTCAAG 
TGTCAAATAA (SEQ ID NO: 384) 



5 AOLFR207 sequences: 

MERTNT^STSTEFFLVGIJSAHPKLQTVFFVIJ^ 
l^FLDVCYTSSSWLII^SFLAVJ^ 

LRYPVIMSKGAWAMAAGSW\n > GLVDSVVQTAFAMQL^ 
SINVISMTGSNLIVLVIPLLVISISra 
1 0 ESKASVDSGNEDIIEALISIJYGVMTPMI^^ (SEQ ID 

NO: 385) 



ATGGAAAGGACCAACGATTCCACGTCGACAGAATTTTTCCTG 
CAAAGCTCCAGACAGTTTTCTTCGTTCTAATTTTGTGGATGTACCTGATGATCCT 

1 5 AATGGAGTC CTTAT CTCAGTTATCATCTTTGATTCTCACCTGCACACCCCCATGTATTT^ 
CCTCTGTAATCTTTCCTTCCTCGACGTTTGCTACACAAGTTCCTCT 
CCAGCTTTCTGGCAGTAAAGAAAAAGGTTTCCTTCTCTGGGTGTATGGTGCA 
TTCTTTTGCCATGGGGGCCACGGAGTGCATGATCTTAGGCACGATGGCACTGGACCGCTAT 
GTGGCCATCTGCTACCCACTGAGATACCCTGTCATCATGAGCAAGGGTGCCTATGTGGCCA 

20 TGGCAGCTGGGTCCTGGGTCACTGGGCTTGTGGACT^ 

GCAGTTACCATTCTGTGCTAATAATGTCATTAAACATTTTGTCTGTGAAATTCT 
TGAAACTGGCCTGTGCTGATATTTCAATCAATGTGATTAGTATGACAGGGTCGAATCTGAT 
TGTTCTGGTTATTCCATTGTTAGTAATTTCCATCTCTTACATATTTATTGT^ 
GAGGATTCCTTCCACTGAAGGAAAACATAAGG 
25 GTGGTGATTATATTCTATGGAACCATCrTCrTCATGTACGCAAAGCCTGAGTCTA 

CTGTTGATTCAGGTAATGAAGACATCATTGAGGCCCTCATCTCCCTTTTCTATGGAGTGAT 
GACTCCCATGCTFAATCCTCTCATC^^ 

AAAAACATACTGTGTAGGAAAAACTTTTCTGATGGAAAATGA (SEQ ID NO: 386) 

30 AOLFR208 sequences: 
MFPANWTSVKVH^ 

SFLDIWYSSSAI^PMLANFVSGRNTISFSGCATQMYLSLAMGSTECVLLP 
LRYPVIMNRRTCVQLAAGSWMTGCLTAMVEMM 
LVQLIMLVISVLLLPMPMLLICISYAFI^ 
35 LKPSAVDSQEIDKFMALVYAGQTPMLNPI^ (SEO 
ID NO: 387) 



ATGTTCCCGGCAAATTGGACATCTGTAAAAGTATTT^ 
CAAAGTTCAGGTCATCATATTTGCGGTGTGCTTGCTGATGT^ 

40 AACA l 1 1 1 rCTGATCTCCATCACCATTCTAGATTCCCACCTGCACACCCCTATGTACCTCTT 
CCTCAG CAATCTCTCCTTTCTG G AC ATCTG GTACTCCTCTTCTGCCCTCTCTCCAATGCTGG 
CAAACTTTGTTTCAGGGAGAAACACTATTTCATTCTCAGGGTGCGCCACTCAGATGTACCT 
CTCCCTTGCCATGGGCTCCACTGAGTGTGTGCTCCTGCCCATGATGGCATATGACCGGTAT 
. GTGGCCATCTGCAACCCCCTGAGATACCCTGTCATCATGAATAGGAGAACCTGTGTGCAGA 

45 TTGCAGCTGGCTCCTGGATGACAGGCTGTCTCACTGCCATGGTGGAAATGATGTCTGTGCT 
GCCACTGTCTCTCTGTGGTAATAGCATCATCAATCATTTCACTTGTGAAATTCTGGCC 
TGAAATTGGTTTGTGTGGACACCTCCCTGGTGCAGTTAATCATGCTGGTGATCAGTGTACT 
TCITCTCCCCATGCCAATGCTACTCATTTGTATCTCTTATGCATTTATCCT 
TGAGAATCAGCTCAGTGGAAGGTCGAAGTAAAGCCrTTTCAACGTGCACAGCCCACCTGA 

50 TGGTGGTAGTTTTGTTCTATGGGACGGCTCTCTCCATGCACCTGAAGCCCTCCGCTGTAGA 
TTCACAGGAAATAGACAAATTTATGGCTTTGGTGTATGCCGGACAAACCCCCATGTTGAAT 
CCTATCA TCTAT AGTCTACGGAACAAAGAGGTGAAAGT 
GAAATCATTTTAATACTGCCTTCATTTCCATCCTCAAATAA (SEQ ID NO: 388) 
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AOLFR209 sequences: 
MDK1NQTFVMFILLGLSGW 

FLDICVTTTSSIPSTLVSOSKKRMSFSGCAVQMFFGFAMGSTECFLL 
5 PI1MNKVVYVLLTSVSWLSGGINSTVQTSLAMRWPFCGNOT 
TI^VSNLAFLVLPLLVIFFSYMFIL^ 

QDLLGKDNLQATEGLVSMFYGWTPMLNPDYSLRN^ (SEQ ID NO: 

389) 

1 0 ATGGACAAGATAAACCAGACATTTGTC^ 

CCAAACnTGAGATCATTTTCTTTGCTCTGATTCT 

AATGGTGTTCTGATCATAGCAAGCATCTTGGATTCTCGTCTTCACATGCCCATGTAC^ 
CCTGGGCAACCTCTCTTTC^ 

TGAGCTTAATCTCAAAGAAAAGAAACATTTCCTTCTCTGGATGTGCAG 
1 5 TGGGTTTGCAATGGGGTCAACAGAATGTTTCCTC 

GTGGCCATCTGTAACCCTCTGAGATACCCCATCATCATGAACAAGGTGGTGTATGTACTGC 

TGACTTCTGTATCATGGCTTT^ 
GCGATGGCCTTTCTGTGGGAACAATATT^ 

TAAAATTAGCTTGTTCTGATATATCTGTCAATATTGTTACCCTAGCAGTC^ 
20 TTCCTAGTTCTTCCTCTGCTCGTGATTTTTTTCrC 

CGAACGAACTCGGCCACAGGAAGACACAAGGCATTT^ 

TGGTGATCATATTTTATGGTACCATCTTCTTTATGTATGCAAAACCrrAAGTCCCAGGAC 
CTTGGGAAAGACAACTTGCAAGCTACAGAGGG 

CCCCCATGTTAAACCCCATAATCTATAGCTTGAGAAATAAAGATGTAAAAGCTGCTAT 
25 ATATTTGCTGAGCAGGAAAGCTATTAACCAGTAA (SEQ ID NO: 390) 



AOLFR210 sequences: 

MMGRIWDTNVADFILTGI^DSEEVQMALFMLFLLI^ 
THLSFIDLSYSTVVTPKTLANLLTSNYISFTGCFAQMFCFWLGTAECY^ 
3 0 LHYTVIMPKJ^CLALJTGPYVJGFM 

TEMLIFILAGSTLMVSLITISASYVSII^TILKINSTSGKQKAFSTC^ 

RKSYSLGRDQVAPWYTIVIPMLNPLIYSLRNREVKNALIRVMQRRQDSR (SEQ ID NO: 391) 



ATGATGGGTAGAAGGAATGACACAAATGTGGCTGACTTCATCCTTACGGGACTGTCAGAC 

3 5 TCTG AAGAGGTCCAG ATGGCTCTGTTTATGCTATTTCT 

GGGGAATGTGGGGATGCTATTGATAATCCGCCTGGACCTCCAGCTTCACACTCCCATGTAT 

TTTTTCCTTACTCACCTGTC 

CTTAGCGAACTTACTGACTTCCAACTATATTTCCTT 

GTTTTGTCITCTTGGGTACTGCTGAATGTTATCTTCT 
40 GCAGCGATCTGCAGTCCTCTACACTACACAGTTATTATGCCCAAuAAGGCTCTGCCTCGCT 

TCATCACTGGGCCTTATGTGATTGGCTT^ 

AGATTGCATTTCTGTGACTCAAACATAATTCATCACTTTT^ 

AGCTCTGTCCTGCACTGACACAGACAACACTGAAATGCTGATATTCATTAT 

ACCCTGATGGTGTCCCTTATCAC^ 
45 ^ GAAAATTAATTCCACTTCAGGAAAGCAGAAAGCTTTCTCT 

GGAGTCACCATCITCTATGGAACTATGATTTTTACTTACT^ 

CCTTGGGAAGAGATCAAGTGGCrCCTGTGTTTTATACTATTGTC 

ACTCATTTATAGTCTTAGAA^ 

AAGACAGGACTCCAGGTAG (SEQ ID NO: 392) 

50 

AOLFR211 sequences: 

MMGRIOWTNVADFILMGLTLSEEIQMALFMLFLLIYLIT 
THLSFIDI^YSTVVTPKTLANLLTSNYISFTGCFAQ 
LHYTVIMSKRLCLALITGPYVIG 
55 EILOTIVGSTLMVSLFTISASYW 

SYSLGRDQVASWYTI\nPVLNPLr!fSLRNKEVKNA (SEQ ID NO: 393) 
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ATGATGGGTAGAAGGAATAACACAAATGTGGCTGA 
CTGAAGAGATCCAGATGGCTCTGTTTATGCTATTTCTCCTGATATACCT 
GGGAATGTGGGGATGATATTGATAATCCGCCTGG 
5 TTTTCCITACTCACCTGTCATTTATTGACCTCAGTTACT 

. TTAGCGAACTTACTGACITCCAACTATATTTCCTTTACGGGCT 

TTTTG CCTTCTTGGGTA CTG CTG AA TGTTACCTTCTCTCCTCAATG GCCCATGATCG CTATG 

CAGCGATCTGCAGTCCTCTACACTACACAGTTATTATGTCGAAAAGGCTCTGCCTCGCT 

CATCACTGGGCCTTATGTGATTGGCTTTATAGACTCCTITGTCAACGTGGTT^ 

1 0 GATTGCATTTCTACGACTCAAACGTAATTCATCACTTTTTCTGTGACACT 
GCTCTGTCCTGCACTGATACATACAAC^ 
CCTGATGGTGTCCCTTTTCACAATATCTGCATC^ 
AAATTAATTCCACTTCAGGAAAGCAGAAAGCTTTCTCTACTTGCGTCT 
AGTCACCATCTTTTATAGCACTCTGATTTTTACT^ 

1 5 TGGGAAGAGATCAAGTGGCTTCTGTTTTTTATACTATTGTGATT 

CATTTATAGTCTTAGAAACAAAGAGGTGAAAAATGCTGTCATCAGAGTCATGCAGAGAAG 
ACAGGACTCCAGGTAA (SEQ ED NO: 394) 



AOLFR2I2 sequences: 
20 MAGNNFTEVTWILSGFANHP 

LAFmiFySSTVTPKALVNFQSNRRSISFVGCFVQMYFFVGLVCCT 

LYSVVMSQKVSNWLGVMPYVIGFrSSLISV^^ 

EMVSFVLAGFTIXSSLLIITVTYnnSAILRJQSAAGRQKj^ 

NTSSLTQAQVASWYTROPMI^IJ^^ (SEQ ID NO: 395) 

25 

ATGGCTGGCAACAATTTCACTGAGGTTACCGTCTrCATCCTCTCTGGATTTGC 
CTGAATTACAAGTCAGTCITTTCITGATGTTTCT 
AACCTGGGACTGATCACGTTAATCAGAATGGATT^ 
TCCTGAGCAATTTAGCATTTATTGACATATTTTACTCCTCTACT 
30 GTGAATTTCCAATCCAATCGGAGATCCATCTCCTTTG 
TTTTGTTGGATTGGTGTGTTGTGAGTC 

TAGCAATCTGCAATCCCTTACTGTATTCAGTAGTCATGTCCCAAAAAGTGTCCAACTGGCT 
GGGAGTAATGCCATATGTGATAGGCTTCACAAGCTCGCTGATATCTGTCTGGGTGATAAGC 
AGTTTGGCGTTCTGTGATTCCAGCATCAATCATTTTTTTTGTGACACCACAGCT 
3 5 ACTCTCCTGTGTAGATACATTCGGCAC^ 

CTTCTTAGCTCTCTCCTTATCATCACAGTCACTTATATCATCATCATCT 

GATCCAGTCAGCAGCAGGCAGGCAGAAGGCCTTCTCCACCTGCGCATCCCACCTCATGGCT 

GTAACTATCTTTTATGGGTCTCTGATTITCACCTA1TTGCAA 

GACCCAGGCGCAGGTGGCATCTGTATTCTATACGATTGTCATTCCCATGCTGAATCCACTC 
40 ATCTACAGTCTGAGGAACAAAGATGTGAAAAATGCTCTTCTGAGAGTCATACATAGAAAA 
CTTTTTCCATGA (SEQ ID NO: 396) 



AOLFR213 sequences: 

c MNSLGKXVSMD^AHWCYSKF^^ 
45 EAVIJ^VFVIJFFYLL^ 

TITYGGCVAQLYISIALGSTECILL^ 
SSLIHATFTLQLPLCGNHRLDHFICEWALLKL^ 
TQAVLRKSVEARHKJ^STCSSHLTVVIIFY^ 
IIYTLRNKDMKEALRKLLSGKL (SEQ ID NO: 397) 

50 

ATGAATAGTTTGGGAAAGTTGGTCTCCATGATCCTCT 
ATTTAATTGTTTTGGATGTACCX^ATTCCATTCCT 
ATGGGATTGGGCAATGAGAGTTCCCTAATGGATTT^^ 
CTCGTCTGGAGGCTGTTCTCTTT^ 
55 AACnTCACCATAATCATCATCTCATATCTGGATCCCCCT 

TCTCAGCAACCTCTCTTTACTGGACATCTGCTTCACTACTAGCCTTGCTCCT 
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TTAACTTGCAAAGACCAAAGAAGACGATC^ 

TTCTCTGGCACTGGGCTCCACTGAATGTATCCTCTTGGCTGACATGG 
ATTGCTGTCTGCAAACCCCTCCACT^^ 

TGGCATCTATCTCCTGGCTCAGTGGTTTGGCTAGTTCCCTAATCCATGCA^ 
5 CAATTGCCTCTCTGTGGCAACCATAGGCTGGACCATTTTATTTG 
CAAGTTGGCTTGTGTGGACACCACTGTCAATGAATTC 
TTGTTGTCATTCCACCAGCACTCATCTC^ 

AGGATCAAATCAGTAGAGGCAAGGCATAAAGCCTTCAGCACCTGCTCCTCCCACC^ 
TGGTGATTATATTCTATGGCACCATAATCTACGTGTACCTGCAACCTAGTGACAGCTATGC 
1 0 CCAGGACCAAGGGAAGTTTATCTCCCTCCT 

ATCATCTATACTTTAAGGAACAAGGATATGAAAGAGGCTCTGAGGAAACTTCT 

AAATTGTGA (SEQ ID NO: 398) 

AOLFR214 sequences: 

1 5 MDKSNSSVVSEFVLLGLCSSQK^ 

LSFVDICQASFATPKMIADFLSAHETISFSGCIAQIFFIHLFTGGEMVLLV 

YWIMSRRTCTVLVMISWAVSLVHTLSQLSFTVN^ 

ILIVVNSGILSLSTFSLLVSSYIIILVTVWLKSSAAMAKAFSTLASH^ 

PLDKFIAIFYTVFTPVLNPIIYT^ (SEQ ID 

20 NO: 399) 



ATGGATAAGTCCAATTCTTCAGTGGTGTCTGAATTTGTACTGTTGGGACTCT 
AAAAACTCCAGCTTTTCTATTTTTGTTTCTT 
AATCTTCTCATTATCCTCACAGTGACTTCT 
25 CTTGGGAAACCTTTCCTTTGTTGACATT^ 

CAGATTTTCTGAGTGCACACGAGACCATATCITrC 
ATTCACCTTTTTACTGGAGGGGAGATGGTGCTACTTGTTTCGATGGC 

TAGCCATATGCAAACCCTTATACTATGTGGTCATCATGAGCCGAAGGACATGCAeTGTCTT 
GGTAATGATCTCCTGGGCTGTGAGCTTGGTGCACACATTAAGCCAGTTATCATTTACTGTG 

30 AACCTGCCTTTTTGTGGACCTAATGTAGT^ 

CAAACTTGCCTGCCTGGACTCTTACATCATTGAAATACTAATTGTGGTCAATAGT 
CTTTCCCTAAGCACITTCTCTCTCTTGGTCAGCTCCT 
GCTCAAGTCTTCAGCTGCAATGGCAAAGGCATTTTCTACGCTG 
GTAATATTATTCTrTGGACCnTGCATCITCATCTATGTGTGGCCCTTTACC 

35 GGATAAATTTCTTGCCATATTTT^^ 

CACTAAGGAATAGGGATATGAAGGCTGCCGTAAGGAAAATTGTGAACCATTACCTGAGGC 

CAAGGAGAATTTCTGAAATGTCACTAGTAGTC (SEQ ID NO: 

400) 



40 AOLFR215 sequences: 

MAHTNESMVSEFVLLGLSNSWGLQLFFFAIFSr^VTSVLGNV^ 

SFroiCQSNFATPKMLVDFFIERKTISFEGCMAQIFVLHSFVGSEM 

YSTIMNRMXXOFVSISWAVGVLHSVSHLAFT^ 

EIMTLTNSGLISI^CFLALnSYTnU^ 
45 5 PVDKJLSVFYTVCTPLLNPUYSLRNEDVKAAMW^ (SEQ ID NO: 401) 



ATGGCTCACACAAATGAATCGATGGTGTCTGAGTTTGTACTTTTGGGACTCT 
GGGGACTTCAACTTrTCTTTTTCGCCATCTTCT 
AATGTCTTAATTATTGTCATTATTTCTTTTGACTCC 
50 CTCAGTAATCTTTCTTTCATTGATATCTGTCAGTCTAACTTT 
AGACnTTTTTATTGAGCGCAAGACTATCTCCTTTGAGG 

CTTCACAGTTTTGTTGGGAGTGAGATGATGTTGCTTGTAGCTATGGCATATGACAGATTT^ 
TAGCCATATGTAAGCCTCTGCACTACAGTACAATTATGAACCGGAGGCTCTGTGTAATTTT 
TGTGTCTATTTCCTGGGCGGTGGGCGTTCTTCATTCTGTGAGCCACTTGGClll'lACAGTG 

55 ACCTGCCATTCTGTGGTCCCAATGAGGTGGATAGCITCTTTTGTC 

GAGCTGGCTTGCATGGATACATATGAAATGGAAATTATGACCCTAACGAACAGTGGCCTG 
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ATATCATTGAGCTGTTTCCTGGCITTAATTATTTCCTA 

ATGCA GGTCC TCCAGTGGGTCATCTAAGGCTCTTTCTACATTAACTGCCCACATCACAGTG 
GTCATTCTTTTCTTCGGGCCTTGC 

GGACAAATTTCTTTCrGTGTTCTACACTGTTTGTACT 

5 CTTTGAGGAATGAAGATGTTAAAGCAGCCATGTGGAAGCTGAGAAACCATCATGTGAACT 
CCTGGAAAAACTAG (SEQ ID NO: 402) 



AOLFR21 6 sequences: 

MDVGNKSTMSEFVLLGI^NSWELQMFFFMWSLLYVATM 
1 0 TNLSIIDMSLASFATPKMITDYLT 

HYASVISPQVCVAJLWASWIMGVMHSMSQVIFALTLPFCGPYEW 
VLGLFMISTSGIIA13CFIVLFNSYW 

PLSSFLTDIHI^VFYTIFTPTLNPII^^ (SEQ ID NO: 403) 

1 5 ATGGATGTGGGCAATAAGTCTACCATGTCTGAA 
GGGAACTACAGATGTTTTTCTTTATGGTGTTTT^ 

TAACAGCCTCATAGTCATCACAGTTATAGTGGACCCTCACCTACACTCTCCTATGTATTTCC 
TGCTTACCAATCTTTCAATCATTGATATGTCTCTTGCTTCI^ 
ACAGATTACCTAACAGGTCACAAAACCATCTCTTTTGATGGCTGCCTT 
20 TTCTCCACCTTTTCACTGGAACTGAGATC^ 

ATTGCAATATGCAAGCCCCTGCACTATGCTTCTGTCATTAGTCCCCAGGTGTGTGTTGCTCT 

CGTGGTGGCTTCCTGGATTATGGGAGTTATGCATTCAATGAGTCAGGTCATATTTGCCCTC 

ACGTTACCATTCTGTGGTCCCTATGAGGTAGACAGCTTTT^ 

CCAGTTGGCTTGTGTGGATACTrATGTTCTGGGCCTCTTTATGATCTCAACAAGTGGCATA 
25 ATTGCGTTGTCCTGTTTTATTGTTTTATTTAATTCAT^ 

GCATCATTCTTCCAGAGGATCATCTAAGGCCCITTCTACTTGTACAGCT 

TCTTCTTGTTCTTTGGGCCATGCATCTTCATCTACATGTGGCCACT 

GACAAGATTCTGTCTGTGTTTTATACCATCnTTACTCCCACrrCTG 

TTTGAGGAATCAAGAAGTAAAGATAGCCATGAGGAAACTGAAAAATAGGTTTCT 
30 TAATAAGGCAATGCCTTCATAG (SEQ ID NO: 404) 



AOLFR217 sequences: 

MLESFQKSEQMAWSNQSAVTEFILRGLSSSLELQIFYFLFFSrVYAATVL 
SPTYFLLGNLSFIDMSLASFATPKMIADFLREHKAISFEGCMT^ 
35 RYVAICKPLHYLTIMSRRMCVG 

LACVDTYILGVFMISTSGML\LVCF^ 
CITIYVWPFTNFPIDKVLSW 
(SEQ ID NO: 405) 



40 ATGCTAGAGTCGITCCAGAAATCAGAGCAAATGGCCTGGAGCAATCAGTCTGCGGTAACC 

GAATTCATACTACGGGGTCTGTCCAGTTCTTTAGAACTCCAGATTTTCT 

CTCCATAGTCTATGCAGCCACTGTGCTGGGGAACCTTCrTAT^ 

GAGCCACACCTTCATTCCCCTACGTACHTTCT 
c CCTGGCCTCATTTGCCACCCCCAAAATGATTGCAGACTTCCTTAGAGAACACA^ 
45 TCITTTGAAGGCTGCATGACCCAGATGTTCITCCTACATCTCITAG 

TACTGCTGATCTCCATGTCCTTT^^ 

ACAATCATGAGCCGAAGAATGTGTGTTGGGCTTGTGATACTTTCCTGGATTGTCGGCATCT 
TCCATGCTC TGAGT CAGTTAGCATTTACAGTGAATCTGCCCTTCTGTGGACCCAATGAACT 
AGACAGTTTCTTTTGTGACCTCCCITTGGTGATTAAACTTGCTT 
50 TGGGGGTGTTCATGATCTCAA<XAGTGGCATC^ 

GATCTCTTACACTATCATCCTGGTCACCGTTCGGCAGCGTTCCTCTGGTGGATC 

GCCCTCTCCACGTG CAGT GCCCACTTTACTGTTGTGACCCTTTTCT^ 

CATTTATGTGTGGCCTTTCACAAATTTCC 

TATACACTCCCCTCTTGAATCCAGTGATCTATACCGTTAGGAATAAAGATGTCAAGTATTC 
55 CATGAGGAAACTAAGCAGCCATATCTTTAAATCTAGGAAGACTGATCAT^ 
(SEQ ID NO: 406) 
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AOLFR218 sequences: 
METANYTKVTEFVLTGLSQTREVQL 

LLDIWYSSITAPKMLlDFFVERIOISFGGCIAQLFFliiFVGASEM 
5 TIMNRRLCCILVALSWMGGFmSIIQVALIVI^PFCGPNELDSYF 
ICSSGLISVVCFIAl.LMSYAFLLALLKKHSGSDE>rrNRAM 

SFSLDKVVSVFHTVIFPLLNPirYTLRNKEV^ (SEQ ID NO: 407) 



ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCTCACTGGCCT 
10 GGGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCITCT 
AATATCCTTATCATTTGCACCATC^ 
GTTGGCTAATCTGGCCCTCCTTGATATTTGGTACTCT^ 

TAGACTTCTTTGTGGAGAGGAAGATAATTTCCrTTGGTGGATGCATTGCACAGCT 
CTTACACTTTGTTGGGGCTTCGGAGATGTT 
15 GCTGCTATCTGCCGACCCCTCCACTATGCTACCATCATGAATCGACGTCTCTGCTGTAT^ 
GGTGGCTCTCTCCTGGATGGGGGGCTTCATTCATTCTATAATACAGGTGGCT 
CGACTTCCTTTCTGTGGGCCCAATC^ 

TCCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCT 

GATCTCTGTGGTGTGTTTCATTGCTCTO 
20 AGAAACATTCAGGCTCAGATGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACAT 
TACCATTGTGGTGCTAATGTTTGGGCCATCCATCTACATTTATGCT 
TTTCCCTAGATAAAGTGGTGTCT^^ 

ATTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGGTGGTCACCAAATAT 
ATTTTGTGTGAAGAGAAGTGA (SEQ ID NO: 408). 

25 

AOLFR219 sequences: 

MLTSLTDLCFSPIQVAEIKSLPKSMNETNHSRVTEFVLLGLSSSRELQPFLFLTFSLLY^ 
LIILTVTSDSRLHTPMYFLLANLSFroVCVASFATPKMI^ 
EMVLLVSMAYDRWAICKPLHYMTVMSRRVCVVLVLISW 
30 KVDSFFCDLPLVTKIACIDTYVVSLLIVAD S GFLSLSSFLLLVVSYTVILVTVRNRSSASMAKAR 
STLTAHITVVTLFFGPCIFIYVWPFSSYSVT)KVLAWYTIFTLILNPVI^ 
RYLKPSQVSVVTRNVLFLETK (SEQ ID NO: 409). 

ATGCTCACTTCATTAACTGATCTCTGTTTCT 
35 TCCAAAATCGATGAATGAGACAAATCATTCTCGGGTGACAGAATTTGTGTTGCTGGGACT^ 
TCTAGTTCAAGGGAGCTCCAACCTTTCTTGTTTCT^ 
TCTGTTGGGCAACTTTCTCATCATCCT 
TGTACTTTCTGCITGCAAACCT 

AAAATGATTGCAGACTTTCTGGTTGAGCGCAAGACT^ 
40 AGATTTTCTTTGTTCATCTCTTCACTGGCAGTGAAATGGTO 

GACCGTTATGTTGCTATATGCAAACCTCTCCACTACATGACAGTCATGAGCCGTCGTGTAT 

GTGTTGTGCTCGTCCTCATTTCATGGTTTGTGGGCTTCATCCATACTACCAGCCAGTTGGC^ 

TTCACTGTTAATCTGCCATTTTGTGGTC 

TCTAGTGACCAAGTTAGCCTGCATAGACACTTATGTTGTCAGCnTACrAATAGTTGCAGAT 
45 * AGTGGCTTTCTTTCTCTGAGTTCCTTTCTCCT 

ACAGTTAGGAATCGCTCCTCTGCAAGCATGGCGAAGGCCCGCTCCACATTGACTGCT 

TCACTGTGGTCACTTTATTCTTTGGACCATGCATTTTCATCTATGTGTGGCCC^ 

TACTCAGTTGACAAAGTCCTTC 

AATCTACACGCTAAGAAACAAAGAAGTGAAGGCAGCTATGTCAAAACTGAAGAGTCGGTA 
50 TCTGAAGCCTAGTCAGGTTTCTGTAGTCATAAGAAATGT^ 
(SEQ ID NO: 410). 

AOLFR220 sequences: 

MKQYSVGNQHSNYRSLLFPFLCSQMTQLTASGNQ 
55 FILTGNLIMFIVIQVGMALHTPL^ 
HSLGITESCVLTAMAIDRYIAICNP^ 
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NQMQIFCDFTPVLSLACTDTFLWaVDAIHAAErVASFL 
CAAHIAWIXFFGSVAVMYIJlFSATYSWWDTAIA\n^^ 
HYQKRAGWAGK (SEQ ID NO: 4 1 1). 



5 ATGAAGCAATATTCAGTGGGTAATCAACATTCCAATTATAGGAGTCTCTTGTTTCCTTTTCT 
GTGTTCACAGATGACACAGTTGACGGCCAGTGGGAATCAGACAATGGTGACTGAGTTCCT 
CTTCTCTATGTTCCCGCATGCGCACAGAGGTGGCCTCTTATTCrrTATTCCCTTGCTTCTCA 
TCTACGGATTTATCCTAACTGGAAACCTAATAATGTTCATTGTCATCCAGGTGGGCATGGC 
CCTGCACACCCCTTTGTATTTCTTTATCAGTGTCCTCTCCTTCCTGGAGATCTGCTATACCA 

1 0 CAACCACCATCCCCAAGATGCTGTCCTGCCTAATCAGTGAGCAGAAGAGCATTTCCGTGGC 
TGGCTGCCTCCTGCAGATGTACTTTTTCCACTCACTTGGTATCACAGAAAGCTGTGTCCTG 
ACAGCAATGGCCATTGACAGGTACATAGCTATCTGCAATCCACTCCGTrACCCAACCATCA 
TGATTCCCAAACTTTGTATCCAGCTGACAGTTGGATCCTGCTTTTGTGGCTTCCTCCTTGTG 
CTTCCTGAGATTGCATGGATTTCCACCTTGCCTTTCTGTGGCTCCAAOCAGATCCACCAGAT 

1 5 ATTCTGTGATTTCACACCTGTGCTGAGCTTGGCCTGCACAGATACATTCCTAGTGGTCATT 
GTGGATGCCATCCATGCAGCGGAAATTGTAGCCTCCTTCCTGGTCATTGCTCTATCCTACA 
TCCGGATTATTATAGTGATTCTGGGAATGCACTCAGCTGAAGGTCATCACAAGGCCITTTC 
CACCTGTGCTGCTCACCTTGCTGTGTTCTTGCTATTTTTTGGCAGTGTGGCTGTCATGTATT 
TGAGATTCTCAGCCACCTACTCAGTGTTTTGGGACACAGCAATTGCTGTCACTTTTGTTATC 

20 CTTGCTCCCTTTTTCAACCCCATCATCTATAGCCTGAAAAACAAGGACATGAAAGAGGCTA 
TTGGAAGGCTTTTCCACTATCAGAAGAGGGCTGGTTGGGCTGGGAAATAG (SEQ ID NO: 



AOLFR221 sequences: 

MRNLSGGHVEEFVLVGFPTTPPLQLLLFVLFFATYXLTLLENALIVFriWIJU'SLHRPMYFFLG^ 
l^FLELWYINVTIPRLIAAFLTQDGRVSYVGCMTQLYFFIAIACTEC^I^ 

LLYPSLMPSSLATRLAAASWGSGFFSSMMKLLFISQLSYCGPNIINHFFCDISPLLNLTCSDKEQA 
ELVDFIXALVMELIJLLAWSSYTAIL^^ 

PRAMYTFNHNKIISVLYTirWFTWAre^ (SEQ ID 



ATGAGAAATTTGAGTGGAGGCCATGTCGAGGAGTTTGTCTTGGTGGGTTTCCCTACCACGC 

CTCCCCTCCAGCTGCTCCTCTTTGTCCTTTTTTTTGCAATTTACCTrrCT 

ATGCACTTATTGTCTTCACAATATGGCITGCTCCAAGCCTTCATCGTCCCATGTACTrrTTC 

CTTGGCCATCTCTCTTTCCTGGAGCTATGGTACATCAATGTCACCATTCCTCGGCTCTTGGC 

AGCCTTTCTTACCCAGGATGGTAGAGTCTCCTACGTAGGTTGCATGACCCAACTGTACTTC 

TTTATTGCCTTAGCCTGTACTGAATGTGTGCTGTTGGCAGTTATGGCCTATGATCGCTACCT 

GGCCATCTGTGGACCCCTCCTTTACCCTAGTCTCATGCCTTCCAGTCTGGCCACTCGCCTTG 

CTGCTGCCTCTTGGGGCAGTGGCTTCTTCAGCTCCATGATGAAGCTTCTTTTTATTTCCCAA 

TTGTCCTACTGTGGACCC^ACATTATCAACCACTTTTTCTGTGATATTTCCCCACTACTCAA 

CCTCACCTGCTCTGACAAGGAGCAAGCAGAGCTAGTAGACTTCCTTCTGGeCCTGGTGATG 

ATTCTACTCCCTCTATTGGCTGTGGTTTCATCATACACTGCCATCATTGCAGCCATCCTGAG 

GATCCCTACGTCCAGGGGACGCCACAAAGCCTTTTCCACTTGTGCCGCTCATCTGGCAGTG 

GTTGTTATCTACTACTCCTCCACTCTCTTCACCTATGCACGGCCCCGGGCCATGTACACCTT 

CAACCACAACAAGATTATCTCTGTGCTCTACACTATCATTGTACCATTCTTCAACCCAGCCA 

TCTACTGCCTGAGGAACAAGGAGGTGAAGGAGGCCTTCAGGAAGACAGTGATGGGCAGAT 

GTCACTATCCTAGGGATGTTCAGGACTGA (SEQ ID NO: 414). 



AOLFR222 sequences: 
50 MGQTmrrSWRDFv^LGFSSSGELQLLLFALFI^LYLVTLTSN^ 

SFSETCYTLGnPRMLSGIAGGDQAISYVGCAAQMFFSASWACTNCFLLAAMGFDRYVAICAPL 

HYASHMNPTLCAQLVITSFLTGYLFGLGMTLVIFmSFCSSHEIQHFFCDTPPVLSLACGDTGPS 

EUUFILSLLVIXVSFFnTISYAYILAAILRIPSAEGQK^^ 

ASYSLEPJ^QLLAMT^TVVTPLLNPIVYSLRTRAJQTALRNAFRGRLLGKG (SEQ ID NO: 415). 
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ATGGGGCAGACCAACGTAACCTCCTGGAGGGATTTTGTCTTCCTGGGCTTCTCCAGTTCTG 
GGGAGTTGCAGCTCCTTCTCTTTGCCTTGTTCCTCTCTCTGTATCTAGTCACTCTGACCAGC 
AATGTCTTCATTATCATAGCCATCAGGCTGGATAGCCATCTGCACACCCCCATGTACCTCTT 
CCTTTCCTTCCTATCCTTCTCTGAGACCTGCTACACl^GGGCATCATCCCrAGAATGCTCT 
5 CTGGCCTGGCTGGGGGGGACCAGGCTATCTCCTATGTGGGCTGTGCTGCCCAGATGTTCTT 
TTCTGCCTCATGGGCCTGTACTAACTGCTTCCTTCTGGCrGCCATGGGCTTTGACAGATATG 
TGGCCATCTGTGCTCCACTCCACTATGCCAGCCACATGAATCCTACCCTCTGTGCCCAGCT 
GGTCArrACTTCCTTCCTGACTGGATACCTCTITGGACTGGGAATGACACTAGTTATTTTCC 
ACCTCTCATTCTGCAGCTCCCATGAAATCCAGCACTTTTTTTGTGACACGCCACCTGTGCTG 

10 AGCCTAGCCTGTGGAGATACAGGCCCGAGTGAGCTGAGGATCTTTATCCTCAGTCTTTTGG 
TCCTCTTGGTCTCCnTCTTCrTCATCACCATCTCCTACGCCTACATCTTGGCAGCAATACTG 
AGGATCCCCTCTGCTGAGGGGCAGAAGAAGGCCTTCTCCACTTGTGCCTCGCACCTTACAG 
TGGTCATTATTCATTATGGCTGTGCTTCCTTCGTGTACCTGAGGCCCAAAGCCAGCTACTCT 
CTTGAGAGAGATCAGCTTATTGCCATGACCTATACTGTAGTGACCCCCCTCCTTAATCCCA 

1 5 TTGTTTATAGTCTAAGGACTAGGGCTATACAGACAGCTCTGAGGAATGCTTTCAGAGGGAG 
ATTGCTGGGTAAAGGATGA (SEQ ID NO: 416). 

AOLFR223 sequences: 

MEAANESSEGISFVLLGLTTSPGQQIO'LFVLFLLLWASLLGNGLWAAIQASPALHAPMYFLLA 

20 HLSFADLCFASVTWKMLANLKAHDH^ 

HPLPYATmSRAMCAALVGMAWLVSHVHSLLYILLMAIO^FCASHQWHFFCDHQPLlJ^C 
SDTHHIQLLIFTEGAAVVVTPFLLILASYGAIAAAVLQLPSASGRLRAVSTCGSHLAWSLFYGT 
VIAWFQATSRP^AEWGRVATVMYTVVTPMLNPIIYSLWNPJDVQGALP^IXIGPJIISASDS 

(SEQ ID NO: 417). 

25 

ATGGAGGCTGCCAATGAGTCTTCAGAGGGAATCTCATTCGTTTTATTGGGACTGACAACAA 
GTCCTGGACAGCAGCGGCCTCTCTTTGTGCTGTTCTTGCTCTTGTATGTGGCCAGCCTCCTG 
GGTAATGGACTCATTGTGGCTGCCATCCAGGCCAGTCCAGCCCTTCATGCACCCATGTACT 
TCGTGCTGGCCCACCTGTCCTTTGCTGACCTCTGTTTCGCCTCCGTCACTGTGCCCAAGATG 

30 TTGGCCAACTTGTTGGCCCATGACCACTCCATCTCGCTGGCTGGCTGCCTGACCCAAATGT 
ACTTCTTCTTTGCCCTGGGGGTAACTGATAGCTGTCTTCTGGCGGCCATGGCCTATGACTG 
CTACGTGGCCATCCGGCACCCCCTCCCCTATGCCACGAGGATGTCCCGGGCCATGTGCGCA 
GCCCTGGTGGGAATGGCATGGCTGGTGTCCCACGTCCACTCCCTCCTGTATATCCTGCTCA 
TGGCTCGCTTGTCCTrCTGTGCTTCCCACCAAGTGCCCCACTTCTTCTGTGACCACCAGCCT 

35 CTCTTAAGGCTCTCGTGCTCTGACACCCACCACATCCAGCTGCTCATCTTCACCGAGGGCG 
CCGCAGTGGTGGTCACTCCCTTCCTGCTCATCCTCGCCTCCTATGGGGCCATCGCAGCTGC 
CGTGCTCCAGCTGCCCTCAGCCTCTGGGAGGCTCCGGGCTGTGTCCACCTGTGGCTCCCAC 
CTGGCTGTGGTGAGCCTCTTCTATGGGACAGTCATTGCAGTCTACTTCCAGGCCACATCCC 
GACGCGAGGCAGAGTGGGGCCGTGTGGCCACTGTCATGTACACTGTAGTCACCCCCATGC 

40 TGAACCCCATCATCTACAGCCTCTGGAATCGCGATGTACAGGGGGCACTCCGAGCCCTTCT 
CATTGGGCGAAGGATCTCAGCTAGTGACTCCTGA (SEQ ID NO: 418). 



AOLFR224 sequences: 

MGSFNTSFEDGFlLVGFSDWPQLEPU.FWIFIFYSLTLFGNTniAI^WLDLPJLHTPMYFFLSHLSL 

45 * LDLCFTTSTVPQLLINLCGVDRTITRGGCVAQLFr^ 

MAIMHPHLCQTLAIASWGAGFVNSLIQTGLAMAMPLCGHPXNHFFCEMPVFLKLACADTEGT 

EAKMFVARVI\n/AVPAALILGSYVHIAHAYLRVKST^ 

YLQSIHNYSEREGKFVALFYTnTPILNPLIYTLRNKDVKGALWKVLWRGRDSG (SEQ ID NO: 
419). 

50 

ATGGGAAGTTTCAACACCAGTTTTGAAGATGGCrTCATTTTGGTGGGATTCTCAGATTGGC 
CGCAACTGGAGCCCATCCTGTTTGTCTTTATTTTTATTTTCTACTCCCTAACT 
AACACCATCATCATCGCTCTCTCCTGGCTAGACCTTCGGCTGCACACACCTATGTACTTCTT 
TCTCTCTCATCTGTCCCTCCTGGACCTCTGCTTCACCACCAGCACCGTGCCCCAGCTCCTGA 
55 TCAACCTTTGCGGGGTGGACCGCACCATCACCCGTGGAGGGTGTGTGGCTCAGCTCTTCAT 
CTACCTAGCCCTGGGCTCCACAGAGTGTGTGCTCCTGGTGGTGATGGCCTTTGACCGCTAT 
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GCTGCTGTCTGTCGTCCACTCCACTACATGGCCATCATGCACCCCCATCTCTGCCAGACCCT 
GGCTATCGCCTCCTGGGGTGCGGGTTTCGTGAACTCTCTGATCCAGACAGGTCTCGCAATG 
GCCATGCCTCTCTGTGGCCATCGACTC 

GTTGGCTTGTGCGGACACAGAAGGAACAGAGGCCAAGATGTTTGTGGCCCGAGTCATAGT 
5 CGTGGCTGTTCCTGCAGCACTTATTCTAGGCTCCTATGTGCACATTGCTCATGCAGTGCT 
AGGGTGAAGTCAACGGCTGGGCGCAGAAAGGCTTTTGGGACTTGTGGGTCCCACCTCCTA 
GTAGTTTTCCITTTTTATGGCTCAG 

TGAGCGTGAGGGAAAATTTGTTGCCCTTTTTTATACTATAATr 

TCATTTATACACTAAGAAACAAGGACGTGAAGGGGGCTCTGTGGAAAGTACTATGGAGGG 
1 0 GCAGGGACTCAGGGTAG (SEQ ID NO: 420). 



AOLFR225 sequences: 
MENYNQTSTDFILLGUYPSIIDUT^ 

LNYISTIWKMASDFLHGNKSISI^GCGIQSFFFIALGGAEAIXI^ 
1 5 SKRVCVLMITGSWIIGSINACAHTVYVLHIPYCRSRAINHFF 

FI^ATIFLVFPFIGISCSYGQVLFAVYHMKSAEGRKKAYLTCSTHLTV^ 
LRSVTEDKVlJiVFYllLTPMLNPir/S ID NO: 421). 

ATGGAAAATTACAATCAAACATCAACTGAT^ 
20 TAATTGACCTTTTCTTCITCATT 

TGTCCATGATTCTTCTCATCITCITC 

AGTCAGCTCTCCCTCATTGACCTAAATTACATCTCCACCATTGTTCCTAAGATGGCATCTGA 

TTTTCTGCATGGAAACAAGTCTATCTCCTTCACTGGGTGTGGGATTCAGAG 

TGGCATTAGGAGGTGCAGAAGCACTACTTTTGGCATCTATGGCCTATGATCGTTACATTGC 

25 TATTTGCTTTCCTCTCCACTATCTCATCCGCATGAGCAAAAGAGTGTGTGTGCT 

ACAGGGTCTTGGATCATAGGCTCGATCAATGCTTGTGCTCACACTGTATATGTACTCCATA 
TTCCTTATTGCCGATCCAGGGCCATCAATCATTTCTTCrGTGATGTCCCAGCAATGGTGACT 
CTGGCCTGCATGGACACCTGGGTCTATGAGGGCACAGTGTTTT^ 
TCGTGTTTCCCTTCATTGGTATTTCATGTTCCTATGGCCAGGTTCTCT^ 

30 ATGAAATCTGCAGAAGGGAGGAAGAAAGCCTATTTGACCTGCAGCACCCACCTCACTGTA 
GTAACTTTCTACTATGCAGCTTTT GTCT ACACTTATGT ACGTGGAAGATCCCTGCGATCTCC 
AACAGAGGACAAGGTTCTGGCTGTCTTCTACACCATCCTCACCCCAATGCTCAACCCCATC 
ATCTATAGCCTGAGGAACAAGGAGGTGATGGGGGCCCTGACACGAGTGAGTCAGAGAATC 
TGCTCTGTGAAAATGTAG (SEQ ID NO: 422). 

35 

AOLFR226 sequences: 

MEWRISWSGRVSEFVLLGFPAPAPLQVLLFALLL^ 
ANMSFLErWYVTVTIPKMI^GFVGSK^ 
RYMA1CYPLHYPVIVSGRLCVQMAAGSWAGGFGISM 
40 NLSCTDMSTAELTDFILAn^K.LGPLSVTGASYVAITGAVMfflSS 
YAASIFrYARPKALSAFDTNKLVSVLYAVrVPLLNPITY 
KKASRNV (SEQ ID NO: 423). 

* ATGGAGTGGCGGAACCATAGTGGGAGAGTGAGTGAGTTTGTGTTGCTGGGCTTCCCTGCT 
45 CCTGCGCCACTACAGGTACTATTGTTTGCCCnTTTGCTGCT 

TGAGAA CACACTCATGATTATGGCAATTAGGAACCATTCTACCCTCCACAAACCCATGTAC 

TTTTTTCTAGCTAATATGTCCTTTCTGGAGATCTGGTATGTCACTGTCACT 

GCTTGCTGGCITTGTTGGATCCAAACAGGATCATC^ 

ATGACACAGCTCTACTrTTTCCITGGCTTGGGCTGCACTGAGTGTGTCC^ 
50 GGCCTATGATCGCTATATGGCCATCTGCTATCCTCTCCACTACCCAGTCATTGTCAGTGGCC 
GGCTGTGTGTGCAGATGGCTGCTGGCTCITGGGCTGGAGGTTTTGGCATCTCCATGGT^ 
AGTTTTTCITATTTCTGGCOXTrC 

ATGTCTCTCCATTGCrCAACCrCTCATGCACTGATATGTCCACAGCAGAGCTTA 
ATCCTGGCCATTTTTATTCITCTAGGGCCACTCT 
55 TACTGGTGCTGTGATGCACATATCITCGGCTGCTGGACGCTATAAGGCCl'rrrCCACCTCT 
GCCTCTCATCTCACTGTTGTGATAATCTTCTATGCAGCCAGTATCTTCATCTATGCTCGGCC 
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AAAGGCACTCTCAGCTTTTGACACCAACAAGTTGGTCTCTGTACT 

CCATTGCTCAATCCCATCATTTACTGCCTGCGCAATCAAGAGGTCAAGAGAGCCCTATGCT 

GTACTCTGCACCTGTACCAGCACCAGGATCCTGACCCCAAGAAAGCTAGCAGAAATGTATA 

G(SEQIDNO:424). 

5 

AOLFR227 sequences: 
MEPQNTSTVTOTQLLGFQNLLEW 
LSFLEVWYTSTTWLLlJ 5 ^ 
LRYPFLMHRGLCARLVVVSWCTGVSTC 
1 0 YITE\OTFILSIAVLCICFFLT^ 

CPSPHLLPEINKJISVFYTWTPL^^ 

LY (SEQ ID NO: 425). 

ATGGAGCCCCAAAATACCTCCACTGTGACTAACTTC 
1 5 TTGAATGGCAGGCCCTGCTCTTTGTCATTTTCCTGCTCAT 

AATGTTGTCATCATCACCGTGGTGAGCCAGGGCCTGCGACTGCACTCCCCTATGTACATGT 
TCCTCCAGCATCTCTCCITTCTGGAGGTCTGGTA 

GCCAACCTGCTGTCCTGGGGCCAAGCCATCTCCTTCTCTGCCTGCATGGCACAGCT 

TCTTCGTATTCCTCGGCGCCACCGAG 
20 CTGGCCATCTGCAGCCCACTCCGCTACCCCTrTCTCATGCATCGTGGGCT 

GGTGGTGGTCTCATGGTGCACAGGGGTCAGCACAGGCTTTCTGCATTCCATGATGATTTCC 

AGGTTGGACTTCTGTGGGCGCAATCAGATTAACCATTTCTTCTGCGACCTCCCGCCACTCA 

TGCAGCTCTCCTGTTCCAGAGTTTATATCACCGAGGTGACCATCTTCATCCTGTCAATTGCC 

GTGCTGTGCATTTGTTTTTTTCTGACACTGGGGCCCTATC 
25 GAGAATCCCTTCCACCTCTGGCCGGAGA 

GTTGTCACTCTCTACTACGGGACCATGATCTCCATGTATGTGTGTCCCAGTCCCCACCTGTT 

GCCTGAAATCAACAAGATCATTTCTGTCTT 

GTTATCTACAGCITGAGGAACAAAGACTTCAAAGAAGCTGTTAGAAAGGTCATGAG 
AAATGTGGTATTCTATGGAGTACAAGTAAAAGGAAGTTCCTTTATTAG (SEQ ID NO: 426). 

30 

AOLFR229 sequences: 

MFYVNQIPFQLYHISFVYPTELWSRAI1PCMPTLSFWVCSATPVSPGFFAL 
IILIHIDSRLHTPMYFLLSQLSLia)ILYISTIWKMLVDQVM 
FFLLGLMSCDRYVAICNPLHYPDLMSRKICWLIVAAAWLGGSIDGF 
3 5 HFFCEVPALLKLSCTDTSAYETAMYVCCIMMLLIPFS VISGSYTRILIT\^^SEAEGRRKAVAT 
CSSHMVWSLFYGAAMYTYVLPHSYH^ 
WGRCVSSGKVTTF (SEQ ID NO: 427). 

ATGTTTTATGTAAATCAGATACCTTTCCAACTTTATCATAT 
40 GCTATGGAGCAGAGCAATTATTCCGTGTATGCCGACTTTATCCTTCTGGGTTTGT^ 
ACGCCCGTTTCCCCTGGCTTCTTTGCCCT^^ 

CAACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTC 
CTGCTCAGCCAGCTCTCCCTCAGGGACATCCTGTATATTTCCACCATTGTGCCCAAAA 
« GGTCGACCAGGTGATGAGCCAGAGAGCCATTTCCTTTGCTGGATGCACTGCCCAACACTTC 
45 CTCTACTTGACCITAGCAGGGGCTGAGTTCrrTCCT 
CGTAGCCATCTGCAACCCTCTGCACT^^ 

ATTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTTGCTCACCCCCGTCACCA 
TGCAGTTCCCCTTCTGTGCCTCrc 

CTGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTA 
50 TGATGCTCCTCATCCCITrCTCTGTGATCTCGGGCTCTTACACAAGAA 

TATAGGATGAGCGAGGCAGAGGGGAGGCGAAAGGCTGTGGCCACCTGCTCCTCACACATG 

GTGGTTGTCAGCCTCTTCTATGGGGCTGCC^^ 

CACCCCTGAGCAGGACAAAGCTGTATCTGCCITCT 

CCACTCATTTACAGCCITAGGAACAAGGATGTCACGGGGGCCCTACAGAAGGTTGTTGGG 
55 AGGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 428). 
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AOLFR230 sequences: 

MGMEGLLQNSTWVXTGLITHPA 

QLSIMDTIYICITWKMLQDLLSKDKTO 

LRYPLLMNRR VCLFMVVG SWVG G SLDGFMLTP VTM SFPFCRSREINHFFCEIP AVLKLS CTDTS 
5 LYETLMYACCVLMLLIPLSVISVSYTHILLTVHRMNSAEGR^ 
TNVIJPHSYHTPEKJ3KWSAFYTILTPM^^ 
KG (SEQ ID NO: 429). 



ATGGGCATGGAGGGTCTTCTCCAGAACTCCACTAA(^CGTCCTCACAGGCCTCATCACCC 
1 0 ATCCTG CCTTCCCCGG G CTTCTCTTTG CAATA GTCTTCTCC ATCTTTGTG GTG G CTATAACA 
GCCAACTTGGTCATGATTCTGCTCATCCACATGGACTCCCGCCTCCACACACCCATGTAC^ 
CTTGCTCAGCCAGCTCTCCATCATGGATACCATCTACATCTGTATCACTGTCCCCAAGATGC 
TCCAGGACCTCCTGTCCAAGGACAAGACCATITCCTTCCrGGGCTGTGCAGTTCAGATCTT 
CCTCTACCTGACCCTGATTGGAGGGGAATTCITCCT 
1 5 TATGTGGCTGTGTGCAACCCTCTACGGTACCCTCTCCTCATGAACCGCAGGGTTTGCTTA 
CATGGTGGTCGGCTCCTGGGTTGGTGGTTCCTTGGATGGGTTCATGCTGACTCCTGTCACT 
ATGAGTTTCCCCTTCTGTAGATCCCGAGAGATCAATCACTTTTTCT 

GCTGAAGTTGTCTTGCACAGACACGTCACTCTATGAGACCCTGATGTATGCCTGCTGCGTG 
CTGATGCrGCTTATCCCTCTATCTGTCATCTCTGTCTCCTACACGCACATCCTCCTG 
20 CCACAGGATGAACTCTGCTGAGGGCCGGCGCAAAGCCTTTGCTACGTGTTCCTCCCACA^ 
ATGGTGGTGAGCGTTTTCTACGGGGCAGCCTTCT^ 

ACACTCCAGAGAAAGATAAAGTGGTGTCTGCCTTCTACACCATCCTCACCCCCATGCTCAA 
CCCACTCATCTACAGCTTGAGGAATAAAGATGTGGCTGCAGCTCTGAGGAAAGTACTAGG 
GAGATGTGGTTCCTCCCAGAGCATCAGGGTGGCGACTGTGATCAGGAAGGGCTAG (SEQ ID 
25 NO: 430). 



AOLFR231 sequences: 

MERANHSWSEFILLGLSKSQNLQILFFLGFSVWVGIVLGNLLILVTVTFDSLLHTPMYFLLSNL 
SCIDMII^SFATPKMIVDFLRERKTISWWGCT 
3 0 LHYMTIMSPRVLTGLLLSSYAVGFVHSSSQMAFMLTL^ 
LQLLVIApSGLLSLVCFLLLL^ 

PFSRYSVDKILSVTYTIFTPLLNPirYTLRNQEVKAAJ^^ (SEQ ID NO: 431). 

ATGGAAAGAGCAAACCATTCAGTGGTATCGGAATTTATTT^ 

35 AAAATCTTCAGATTTTATTCITCTTGGGAT^ 

AACCTGCTCATCTTGGTGACTGTGACCTTTGATTCGCTCCTTCACACACCAATG 
GCTTAGCAACCTCTCCTGCATTGATATGATCCTGGCTTCTTTTGCrACC 
TAGATTTCCTCCGAGAACGTAAGACCATCTCATGGTGGGGATGTTATTCCCAGATGTTCTT 
TATGCACCTCCTGGGTGGGAGTGAGATGATGTTGCTTGTAGCCATGGCAATAGACAGGTAT 

40 GTTGCCATATGCAAACCCCTCCATTACATGACCATCATGAGCCCACGGGTGCTCACTGGGC 
TACTGTTATCCTCCTATGCAGTTGGATTTGTGCACTCATCT 
ACTTTGCCCTTCTGTGGTCCCAATGTTATAGACAGCTTTTTCTGTGA 

TAuAACTTGCCTGCAAGGACACCTACATCCTACAGCTCCTGGTCATTGCTGACAGTGGGCTC 
CTGTCACTGGTCTGCTTCCTCCTCTTGCTTGTCTCCTATGGA 
45 - GTACCGTGCTGCTAGTCGATCCTCTAAGGCTTTCTCCA 

TGACTCTGTTCrTTGCTCCGTGTGTCrTTATCTACGTCrGG 
GATAAAATTCirTCTGTGTTTTACACAATTTTCACACCTCT 

ATTAAGAAATCAAGAGGTAAAAGCAGCCATTAAAAAAAGACTCTGCATATAA (SEQ ID NO: 
432). 

50 

AOLFR232 sequences: 

MDNITWMASHTGWSDFILMGLFRQSKHPMAM 
VIFVVFLMAI^GNAVLILLmCDAHmTPMYFFI^ 
APECGMQMFFYVTLAGSEFFLLATMAYDRYVAICH^ 
5 5 GFTFTPITMTFPFRGSREIHHFFCEWAVLN^ 
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TIHGMNSAEGRKKtVFATCSSHLTVVILFYGAAIYTYM 
LIYSLRNKDVMGALKKMLTVEPAFQKAME (SEQ ID NO: 433). 



ATGGACAACATCACCTGGATGGCCAGCCACACTGGATGGTCGGATTTCATCCTGATGGGAC 
5 TCTTCAGACAATCCAAACATCCAATGGCCAATATCACCTGGATGGCCAACCACACTGGATG 
GTCGGATTTCATCCTGTTGGGACTCTTCAGACAATCCAAACATCCAGCACTACTTTGTO 
GTCATTTTTGTGGTTTTCCT^^ 

CTGTGACGCCCACCTCCACACCCCCATGTACTTTTTCATCAGTCAATTGTCTCTCATGGACA 
TGGCGTACATTTCTGTCACTGTGCCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAA 

1 0 GATCTCAGCCCCTGAGTGTGGGATGCAGATGTTCTTCTACGTGACACTAGCAGGTTCAGAA 
TTTTTCCTTCTAGCCACCATGGCCTATGACCGCTACGTGGCCATCTGCCATCCT 
CCCTGTCCTCATGAACCATAGGGTGTGTCTCTTCCTGTCATCAGGCTGCTGGTTCCT 
CAGTGGATGGCTTCACATTCACTCCCATCACCATGACCTTCCCCTTCCGTGGATCCCGGGA 
GATTCATCATTTCTrCTGTGAAGTTCCTC 

1 5 TCTATGAGATTTTCATGTACTTGTGCTGTGTCCTCATGCTCCTCATCCCTGTGGTGATCATT 
TCAAGCTCCTATTTACTCATCCTCCTCACCATCCACGGGATGAACTCAGCAGAGGGCCGGA 
AAAAGGCCTTTGCCACCTGCTCCTCCCACCTGACTGTGGTCATCCTCTTCTATGGGGCTGCC 
ATCTACACCTACATGCTCCCCAGCTCCTACCACACCCCTGAGAAGGACATGATGGTATCTG 
TCTTCTATACCATCCTCACTCCAGTGGTC^ 

20 GTCATGGGGGCTCTGAAGAAAATGTTAACAGTGGAACCTGCCTTTCAAAAAGCT 
TAG (SEQ ID NO: 434). 



AOLFR233 sequences: 

MANITRMANHTGKLDFILMGLFRRSKJ^ 
25 FFISQLSLMDMAYISVTWKMLLDQVMG 

YVAICHPLRYPVLMNHRVCIJLASGCWFLGSVDGFMLTPITMS 
LSCSDTSLYETLMYLCCVLMLLff^ 
GAAVYTYMLPSSYHTPEKDMMVSWYTILTPVLN^ 
(SEQ ID NO: 435). 4 

30 

ATGGCCAACATCACCAGGATGGCCAACCACACTGGAAAGTC^ 
TCTTCAGACGATCCAAACATCCAGCTCTACTTAGTGTGGTC 

GCGTTGTCTGGAAATGCTGTCCTGATCCTTCTGATACACTGTGACGCCCACCTCCACAGCC 
CCATGTACTTTTTCATCAGTCAATTGTCTCT 
35 CCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAAGGTCTCAGCCCCTGAGTGTGGG 
ATGCAGATGTTCCTCTATCTGACACTAGCAGGTTC^ 

CTATGACCGCTACGTGGCCATCTGCCATCCTCTCCGTTACCCTGTCCTCATGAACCATAGG 
GTCTGTCTTTTCCTGGCATCGGGCTGCTGGTC 

TCCCATCACCATGAGCTTCCCCTTCTGCAGATCCTGGGAGATTCATCATTTCTTCTGTGAAG 
40 TCCCTGCTGTAACGATCCTGTCCTGCTCAGACACCTCACTCTATGAGACCCTCATGTACCTA 
TGCTGTGTCCTCATGCTCCTCATCCCTC^ 

CCTCACCGTCCACAGGATGAACTCAGCAGAGGGCCGGAAAAAGGCCTTTGCCACCTGCTC 
CTCCCACCTGACTGTGGTCATCCTCTTCTATGGGGCTGCCGTCTACACCT 
GCTCCTACCACACCCCTGAGAAGGACATGATGGTATCTGTCTTCTATACCATCCTCACTCC 
45 GGTGCTGAACCCITTAATCTATAGTCTTAGGAATAAGGATGTCATGGGGGCTCTGAA 
ATGTTAACTGTGAGATTCGTCCTTTAG (SEQ ID NO: 436). 



AOLFR234 sequences: 

MPNSTTVMEFLLMI^SDVWTLQILHSASFFMLYLVTLM 
50 IJSILDACYISVTWTSCWSLLDSTTISK^^ 
HYPVIVNSRICIQMTLASLLSGLVYAGMOT 
VMrwSALGVGGGCFIFIIRSYIHIFSTV^^ 

AIPAATQDLII^GFYSIMPPLFNPIIYSLRNKQIKV (SEQ ID NO: 437). 



55 ATGCCCAATTCAACCACCGTGATGGAATTTCTCCTCATGA 

TACAGATTTTACATTCTGCATCCTTCTTTATGTTGTATTTGGTAACT 
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CTCATTGTGACCGTCACCACCTGTGACAGCAGCCTTCACATGCCCATGTACTTCnTCCTCAG 
GAATCTGTCTATCITGGATGCCrGCTACATTTCTGTTACAGTCCCT 

CCCTACTGGACAGCACCACCATTTCTAAGGCGGGATGTGTAGCTCAGGTCTTCCTCGTGGT 
TTTTTTTGTATATGTGGAGCTTCTGTTTCTCACCATTATGGCT 
5 TCTGCCAGCCACTTCACTACCCTGTGATCGTGAACTCTCGAATCrGCATCCAGA 

GGCCTCCCTACTCAGTGGTCTTGTCTATGCAGGCATGCACACTGGCAGCACATTCCAGCTG 
CCCTTCTGTCGGTCCAACGTTATTCATCAATTCTTCTGTGACATCCCCTCTCTGCT 
CTCTTGCTCTGACACCTTCAGCAATGAGGTCATGATTGTTGTCTCTGCTCTGGGGGTAGGT 
GGCGGCTGTTTCATCTITTATCATCAGGTCITACATTCACATCTTTTC 
1 0 TCCAAGAGGAGCAGACAGAACAAAGGiXTTTTCCACCTGCATCCCTCACATCCTGGTGGTG 
TCAGTCTTCCTCAGTTCATGCTCTTCTGTGTACCTCAGGCCACCTGCGATACCTGC^GCCAC 
CCAGGATCTGATCCTTTCTGGTTTTTATTCCATAATGCCTCCCCT 
CAGTCTTAGAAATAAGCAAATAAAGGTGGCCATCAAGAAAATCATC 
TTCAGAAAATGTGTAA (SEQ ID NO: 438). 

15 

AOLFR235 sequences: 
MDGVNDSSLQGFVLMGISDHPQLEMIF^ 
SSLDLAFATSSWQMLINLWGPGKTISYGGCITQL^^ 
RYTAIMNPQLCWLIAVIACLGGLGNSVIQSTCT^ 
20 NQAVLNGVCnTOTAWLSDVISYCLIAQAVLK^ 

LLPAKNSKQDQGKJISLFYSLWPMVNPLIYTLRNM (SEQ ID NO: 

439). 



ATGGACGGGGTGAATGATAGCTCCTTGCAGGGCTTTGTTCTGATGGGCATATCAGACCATC 

25 CCCAGCTGGAGATGATCITTTTTATAGCCATCCTCTTCT 

AACTCAACCATCATCTTGCTTTCCCGCCTGGAGGCCCGGCTCCATACACCCATGTACTTCrT 
CCTCAGCAACCTCTCCTCCITGGACCTTGCTTTCGCTACTAGTTCAGTCCCCCA 
TCAATTTATGGGGACCAGGCAAGACCATCAGCTATGGTGGCTGCATAACCCAGCTCTATGT 
CITCCTTTGGCTGGGGGCCACCGAGTGCATCCTGCTGGTGGTGATGGCATTTGACCGCTAC 

30 GTGGCAGTGTGCCGGCCCCTCCGCTACACCGCCATCATGAACCCCCAGCTCTGCTGGCTGC 
TGGCTGTGATTGCCTGCCTGGGTGGCrTGGGCAACTCTGTGATCCAGTCAACATTCACTCT 
GCAGCTCCCATTGTGTGGGCACCGGAGGGTGGAGGGATTCCTCTGCGAGGTGCCTGCCAT 
GATCAAACTGGCCTGTGGCGACACAAGTCTCAACCAGGCTGTGCTCAATGGTGTCTGCACC 
TTCTTCACTGCAGTCCCACTAAGCATCATCGTGATCTCCTACTGCCTCATTGCT 

35 GCTGAAAATCCGCTCTGCAGAGGGGAGGCGAAAGGCGTTCAATACGTGCCT 

GCTGGTGGTGTTCCTCTTCTATGGCTCAGCCAGCTATGGGTATCTGCTTCCGGCCAAGAAC 
AGCAAACAGGACCAGGGCAAGTTCATTTCCCTGTTCTACTCGTTGGTCACACCCATGGTGA 
ATCCCCTCATCTACACGCTGGGGAACATGGAAGTGAAGGGCGCACTGAGGAGGTTGCTGG 
GGAAAGGAAGAGAAGTTGGCTGA (SEQ ID NO: 440). 

40 

AOLFR236 sequences: 

MTSQERDTAIYSINVSFVAKGMTSRSVCEKMTMTTENPNQTVV 
LFLLIYSITVAGNLLILLTVGSDSHLS^ 
FEGCAVQLYCFHFIJ^STECFLYTV^ 
45 * AAIHTSLTFRLLYCGPCHIAYFFCDIPPVLKJ^ 

AV1,RIRTAQGRQRAFSPCTAQLTGVLLYYWPVCIYLQPRS^ 
TLRNKEVKHALQRLLCSSFRESTAGSPPP (SEQ ID NO: 441). 

ATGACATCTCAGGAAAGGGATACAGCTATTTATTCCATTAATGTCAGTTTTGT^ 
50 GGATGACTAGCCGCTCTGTGTGTGAGAAGATGACCATGACAACGGAGAACCCCAACCAGA 
CTGTGGTGAGCCACrrClUCCTGGAGGGTTTGAGGTACACCGCTAAACATTCTAGCCTC^ 
CTTCCTCCTCITCCTCCTCATCTACAGCATCACTGTGGCTGGGAATCTCCTCATCCTCCT^ 
CTGTGGGCTCTGACTCTCACCTCAGCTTACCCATGTACCACITCCTGGGGCACCT 
CTGGATGCCTGTTTGTCTACAGTGACAGTGCCCAAGGTCATGGCAGGCCTGCTGACTCTGG 
55 ATGGGAAGGTGATCTCCTTTGAGGGCTGTGCCGTACAGCTT^^ 

CAGCACTGAGTGCTTCCTGTACACAGTCATGGCCTATGACCGCTATCTGGCTATCTGTCAA 
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CCCCTGCACTACCCAGTGGCCATGAACAGAAGGATGTGTGCAGAAATGGCTGGAATCACC 
TGGGCCATAGGTGCCACGCACGCTGCAATCCACACCTCCCTCACCTTCCGCCTGCTCTACT 
GTGGGCCTTGCCACATTGCCTACTTCTTCTGCGACATACCCCCTGTCCTAAAGCTCG 
ACAGACACCACCATTAATGAGCTAGTCATGCTTGCCAGCATTGGCATCGTGGCTGCAGGCT 
5 GCCTCATCCTCATCGTTATTTCCTACATCTTCATCGTGGCAGCTGTGTTGC 
GCCCAGGGCCGGCAGCGGGCCTTCTCCCC 

ACTACGTGCCACCTGTCTGTATCTACCTGCAGCCTCGCTCCAGTGAGGCAGGAGCTGGGGC 
CCCTGCTGTCTTCTACACAATC 

ACAAGGAGGTGAAGCATGCTCTGCAAAGGCTTTTGTGCAGCAGCTTC 
1 0 CAGGCAGCCCACCCCCATAG (SEQ ID NO: 442). 



AOLFR237 sequences: 
MDQRNYTRVK^FTFLGITQ 
RNLSILDICFSSITAPKVLmLL^^ 
1 5 HYMTIMSRGRCTGLIVGFLGGGLVHSIAQISLLLPL^ 

LELLMISNNGLVSWFWFFLLISYTVILMMLRSHTGEGRRKAISTCTS 

RPFTALPTDTAIS VTFTVISPLLNPIIYTLRNQEMKLAMRKLKRRLGQSERILIQ (SEQ ID NO: 
443). 



20 ATGGATCAGAGAAATTACACCAGAGTGAAAGAATTTACCTTCCTGGGAATTACT 
GAGAACTGAGCCAGGTCITATTTACCTTCCTGTTTT^ 
AAACTTCCTCATCATGGTTACAGTT^ 

TGCTCCGCAACCTGTCTATTCTTGACATCTGCTTTTCCTCCATCACAGCTC 
ATAGATCTTCTATCAGAGACAAAAACCATCTCCTTCAGTGGCTGTGTCACTCAAATGTTCT 

25 TCTTCCACCTTCTGGGGGGAGCAGACGTTTTTTCTCT 

ATAGCCATCTCCAAGCCCCTGCACTATATGACCATCATGAGTAGGGGGCGATGCACAGGCC 
TCATCGTGGGCTTCCTGGGTGGGGGGCTTGTCCACTCCATAGCGCAGATTTCTCT 
CCCACTCCCTGTCTGTGGACCCAATGTTCTTGACACTTTCTACTG 
TCAAACTTGCCTGCACTGACACCITCACTCrGGAGCTCCT 

30 AGTCAGTTGGTTTGTATTCITCTTTCrCCTCATATCTTACACGGTC 

GGTCTCACACTGGGGAAGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACCG 

TGGTGACCCTGCATTTCGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTGC 

ACAGACACTGCCATCTCTGTCACCITCACT 

CACGCTGAGGAATCAGGAAATGAAGTTGGCCATGAGGAAACTGAAGAGACGGCTAGGAC 
35 AATCAGAAAGGATTTTAATTCAATAA (SEQ ID NO: 444). 



AOLFR238 sequences: 

MAPENFTRVTEFILTGVSSCPELQIPLFL^ 
AnNLGNSTVIAPKMLM^LVKXKTTSF 
40 LLYMVWSRRLCLLLVSLTYLYGFSTAIWSPCIFSVSYCSSMINHF^ 
TIWISAATNLFFSMITVLVSYFMVLSILRIRSPEGRKKAFSTCASHMM 

QTNHSLDTDKMASVF^TLVIPMLNPLIYSLRN^ (SEQ ID NO: 

445). 

45 * ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTCTCACAGGTGTCT 
CAGAGCTCCAGATTCCCCrCTTCCTGGTCTTCCTAGTGCTCTATGTGCT 
GAACCTGGGCATCATCACCCTCACCA 

TCCTGAGACATCrAGCTATCATCAATCTTGGCAACTCTACTGTCATTGCCCCT 
ATGAACTTTTTAGTAAAGAAGAAAACTACCTCATTCTATGAAT 
50 GGTTCTTGTTCrTTATTGTATCGGAGGTAATGATGCT 

TGTGGCCATTTGTAACCCTCTGCTCTACATGGTGGTGGTGTCTCGGC 

TGGTGTCCCTCACGTACCTCTATGGCTTTTCTACAGCTATTGTG 

TCTGTGTCTTATTGCTCTTCTAATATA 

AGCATTATCTTGCTCTGATACTTACATACCAGAAACAATAGTCTTTATA 
55 AATTTGTTTTTTTCCATGATTACAGTTCT 

AGGATACGTTCACCAGAAGGAAGGAAAAAAGCCTTTTCCACCTGC^ 
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GCAGTCACGGTTTTCTATGGGACAATGCTATTTA 

CACTGGATACTGATAAGATGGCTTCTGTGTTTTACACATTGGTGATTCCTATC 
CTTGATCTACAGCCTGAGGAATAATGATGTAAATGTTGCCTTAAAGAA^ 
CCATGTTACTCCTTTAAATCAATGTAA (SEQ ID NO: 446). 

5 

AOLFR239 sequences: 

MDPQNYSLVSEFVmGLCTSRHLQNFFFIFFFGVYVAI^ 
NIJ*JFIJ)MWI^SFATP 
KPIJHn^TmSWQTCIRLVI^WW 
1 0 DTY\OJ3IIMISDSGIJUSLSCFLLm 

YXOtPFSRFSVDKLJ^WYTIFrPL^^ (SEQ ID NO: 447). 

ATGGACCCACAGAACTATTCCITGGTGTCAGAATTTGTGTTGCATGGACT 
GACATCTTCAAAATTTTTTCTTTATATTTTTC 
1 5 AACCTTCTCATTTTGGTCACTGTAATTTCTGATCCCTGCCTGCACTCCT 
CCTGCTGGGGAACCTAGCITTCCTGGACATGTGGCTGG 

ATCAGGGATTTCCITAGTGATCAAAAACTCATCTCCTTTGGAGGATGTATGGCTCA 
TCnTCTTGCACTTTACTGGTGGGGCTGAGATGGTGCTCCTGGTTTCCATGGCCTATGACAG 
ATATGTGGCCATATGCAAACCCTTGCATTACATGACTTTGATGAGT^ 
20 AGGCTGGTGCTGGCTTCATGGGTCGTTGGATTTGTGCACTCCATCAGTCAAGTGGCTTTCA 
CTGTAAATTTGCCITACrGTGGCCCCAATGAGGTAGACAGCTTCITCTG 
GTGATCAAACTTGCCTGCATGGACACCTATGTCTTGGGTATAATTATGATCTCAGACAGTG 
GGTTGCITTCCTTGAGCTGTTTTCrGCTCCT 

ATCAGACAGCGTGCTGCCGGTAGCACATCCAAAGCACTCTCCACTTGCTCTGCACATATCA 
25 TGGTAGTGACGCTGTTCTTTGGCCCTTGCATTTTTGTTTATGTC 
TCTGTGGACAAGCTGCTGTCTGTGTTTTATACCATTTTTACT 

CTACACATTGAGAAATGAGGAGATGAAAGCAGCTATGAAGAAACTGCAAAACCGACGGGT 
GACTTTTCAATGA (SEQ ID NO: 448). . 

30 AOLFR240 sequences: 

MAGENHTTLPEFLLLGFSDLKALQGPLFWVVL^ 

QL^ VVELFYTTDIWRTLANLGSPHPQAI^ 

QPLRYSTLLSPRACLAMVGSSWLTGOT 

SEISVMTATIWIMIPFSLIVTSYI^ 
3 5 AGSSVTTDRVI^LFYTVITPMLNPI^^ (SEQ ED NO: 449). 



ATGGCTGGGGAAAACCATACTACACTGCCTGAATTC 

AGGCCCTGCAGGGCCCCCTGTTCTGGGTGGTGCTTCTGGTCTACCTGGTCACCTTGCTGGG 
TAACTCCCTGATCATCCTCCTCACACAGGTCAGCCCTGCCCTGCACTCCCCCATGTA(m , CT 

40 TCCTGCGCCAACTCTCAGTGGTGGAGCTCTTCTACACCACTGACATCGTGCCCAGGACCCT 
GGCCAATCTGGGCTCCCCGCATCCCCAGGCCATCTCTTTCCAGGGCTGTGCAGCCCAGATG 
TACGTCTTCATTGTCCTGGGCATCTCGGAGTGCTGCCTGCTCACGGCCATGGCCTATGACC 
GATATGTTGCCATCTGCCAGCCCCTACGCTATTCCACCCTCTTGAGCCCACGGGCCTGCTT 
GGCCATGGTGGGGTCCTCCTGGCTCACAGGCATCATCACGGCCACCACCCATGCCTCCCTC 

45 ATCITCTCTCTACCrTTTCGCAGCCACCCGATCATCCCGCACTTTCT 

AGTACTGAGGCTGGCAAGTGCTGGGAAGCACAGGAGCGAGATCTCCGTGATGACAGCCAC 
CATAGTCITCATTATGATCCCCTTCTCTCTGATTGTCACCTCTTA 

CCATCCTAGCAATGGCCTCCACCCAGAGCCGCCGCAAGGTCTTCTCCACCTGCTCCTCCCA 
TCTGCTCGTGGTCTCTCTClTCrrTGGAACAGCCAGCATCACCTACATCCGGCCGCAGGCA 
50 GGCTCCTCTGTTACCACAGACCGCGTCCTCAGTCTCTTCTACACAGTCATCACACCCATGCT 
CAACCCCATCATCTACACCCTTCGGAACAAGGACGTGAGGAGGGCCCTGCGACACTTGGT 
GAAGAGGCAGCGCCCCTCACCCTGA (SEQ ID NO: 450). 



AOLFR241 sequences: 

5 5 MPQILIFITLNMFYFFPPLQILAEN^ 

\nHLDKSUJTPMYFFLGILSTSET^ SFNCC ALQMFFFLGFAJTN CLL 
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LGVMGYDRYAAICHPLHYPTLMSWQ 

YFCDISAVILLACTNTDVNEFVIFICGVLVLVWFLFICVSYLCILRTILKIPSAE 

HLSVVIVTT^GCASFIYLRPTANYVSNKDRLV^ 

KKGSLKLYN (SEQ ID NO: 451). 

5 

ATGCCCCAAATTCTTATATTCACATACCTGA 

CTTGGCAGAAAACCTCACCATGGTCACCGAATTCCTGTTGCTC 

GAAATTCAGCTGGCCCTCTTTGTAGTTTTTCTTT^ 

TGTCACCATTATCAGTGTCATCCACCTGGATAAAAGCCTCCACACACCAATGTACTTCTTCC 
1 0 TTGGCATTCTCTCAACATCTGAGACCTTCTACACCTTT 

AATCTACTTTCTGTGGCCAGGACAATCTCCTTCAACTGTTGTGCTCTTCAAA 
CCTTGGTTTTGCCATTACCAACTGCCTGCTATTGGGTG 

CCATTTGTCACCCTCTGCATTACCCCACTCTTATGAGCTGGCAGGTGTGTGGAAAACTGGC 
AGCTGCCTGTGCAATTGGTGGCTTCTTGGCCTCT^ 
1 5 TCCCirTTTGTAGCGCCAACAAAGTCAATCATTACTTCTGTGACATCT 
CTGGCTTGTACCAACACAGATGTTAACGAATTTC^ 
TTGTGGTTCCCTTTCTGTTTATCTGTGTTTCTTATCTCT 

ATTCCCTCAGCTGAGGGCAGACGGAAAGCGTTTTCCACCTGCGCCTCTCACCTCAGTGTTG 
TTATTGTTCATTATGGCTGTGCTTCCTTCATCTACCTGAGGCCTACAGCAAACT 
20 AACAAAGACAGGCTGGTGACGGTGACATACACGATTGTCACTCCATTACTAAACCCCATG 
GTTTATAGCCTCAGAAACAAGGATGTCCAACTTGCTA 
GGTTCTCTAAAACTATATAATTGA (SEQ ID NO: 452). 



AOLFR242 sequences: 

25 MNTTLFHPYSFLLLGIPGLESMHLWVGF 

SIDPGLSTSTIPKMLGTFWFTLREISFEGCLTQMFFIHLCTGMESAVLV 

TLVLTNKVVSVMALAIFLRPLWVIPFVLFILRLPFCGHQI1PHTYGEHM 

LCAISILWDIIAIVISYVQIIXAVFLLSSHDARLK^ 

NIPHFIHILLANFYVVIPPALNSVIYGVRTK (SEQ ID NO: 453). 

30 

ATGAATACCACTCTATTTCATCCTTACT 

TATGCATCTCTGGGTTGGTTTTCCTTTCTTTGCTGTGTTCCT 
TCACCATCCTTTTTGTGATTCAGACTGACAGTAGT 

GCCATTCTGTCATCTATTGACCCGGGCCTGTCTACATCCACCATCCCTAAAATGCTTGGCAC 
35 CTTCTGGTTTACCCrGAGAGAAATCTCCTTTGAAGGATGCCITACCC^ 

ACCTGTGCACTGGCATGGAATCAGCTGTGCTTGTGGCCATGGCCTATGATTGCTATGTGGC 
CATCTGTGACCCTCTTTGCTACACGTTGGTGCTGACAAACAAGGTGGTGTCAGTTATGGCA 
CTGGCCATCTTTCTGAGACCCTTAGTCTTTC^ 

TCCATTTTGTGGACACCAAATTATTCCTCATACTTATGGTGAGCACATGGGCATTGCCCGC 
40 CTGTCTTGTGCCAGCATCAGGGTTAACATCATCTATGGCTTATGTGCCATCTCTATCCTGGT 
CTTTGACATCATAGCAATTGTCATTTCCTATG^ 

CTTCACATGATGCACGACTCAAGGCATTCAGCACCTGTGGCTCTCATGTGTGTGTCATGTT 
GACTTTCTATATGCCTGCATTTTTCT^ 

ACTTTATCCACATTCTTCTGGCTAATTTCTATGTAGTCATTCCA 
45 . ATTTATGGTGTCAGAACCAAACAGATTAGAGCACA^ 
AA (SEQ ID NO: 454). 



AOLFR243 sequences: 

MEQV>OCTVVREFWLGFSSLARLQQLLFV 
50 SCSEICYTFVrVTKMLVDLLSQKKTIS 

YSVLMGHGVCMGLMAAACACGFTVSLVTTSLWHLPFHSSNQLHHFFCDISPVL 
SQLVIFMLGWALVIPLLLILVSYniE^ 

TNYTSSQDTLISVSYTILTPLFNPMTYSLRNKEFKSALRRTIGQTFyPLS (SEQ ID NO: 455). 



5 5 ATGGAGCAAGTCAATAAGACTGTGGTGAGAGAGTTCGTCGTCCTCGGCTTCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCTCTTTGTTATCTTCCTGCTCCTCTACCT 
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AATGCAATCATCATTTCCACCATTGTGCTGG 
CCTTGCCATCCTTTCTTGCrCTGAGATTTGCTATACCTTTGTC^ 
TTGACCTGCTGTCCCAGAAGAAGACCATTTCTTTCCTGCK3CTGTGC 
TTCCTCTTCTTTGGCTCCTCTCACT 
5 GGCCATCTGTAACCCACTGCGCTACTCAGTGCTCATGGGACATGGGGTGTGTATGGGACTA 
ATGGCTGCTGCCTGTGCCTGTGGCTTCACTGTCTCCCTGGTCACCACCTCCCTAG 
TCTGCCCTTCCACTCCTCCAACCAGCTCCATC 
AACTGGCATCTCAGCACTCCGGCTTCAGTCAGCTGGTC^ 
CITGGTCATTCCTCTGCTACTTATCCTAGTCTCCTA 
1 0 AAATCCCTTCCTCCGTTGGAAGATACAAG ACCTTCTCCACCTGTGCCTCCCATCTCATTGTG 
GTAACTGTTCACTACAGTTGTGCCrCTTTCATCTACTTAAGGCCCAAGACT 
AAGCCAAGACACCCTAATATCTGTGTCATACACCATCCTTACCCC^TTGTTCAATCCAATG 
ATTTATAGTCTGAGAAATAAGGAATTCAAATCAGCCCTACGAAGAACAATCGGCCAAACT 
TTCTATCCTCTTAGTTAA (SEQ ID NO: 456). 

15 

AOLFR244 sequences: 

MWQEYYFLNVFFPLLKVCCLTmSHVVILLPWECyHLIW 
MGLFNRK£TSGLIFAnSIIFFTALMANG\rMIFLIQTDLR^ 
LVNYLLDQRTISFVGCTAQHFLY^ 
20 LAGSWFGGSLDGFLLTP1TMSFPFCNSREINHFFCEAPA 
IPFSVVLASYAItfLTTVQCMSSVEGRKKAF 

DK\aSWYTILTPMLNPLIYSLRNKDVTGALKIlALGRFKGPQ (SEQ ED NO: 457). 



ATGTGGCAAGAATACTATTTTTTAAATGTTTTCTC 
25 AATTAATTCACATGTTGTTA TTTTA CTG CCCTG GG AATGCTATCATCTTATTTGG AAG ATAT 
TA CCTT ATATCGGCACAACTGTAGGATCAATGGAAGAGTACAACACATCCTCTACAGACTT 
CACITTCATGGGGCTGTTCAACAGAAAGGAAACCTC 
ATCATCTTCITCACCGCACTGATGGCCAATGGGGTTATGATCTrCCT 

TGCGCCTTCATACACCCATGTACTTCCTCCTCAGCCACCTTTCCTTAATTGACATGATGTAT 
30 ATTTCCACTATTGTGCCTAAGATGCTGGTTAATTACCTGCTGGATCAAAGG 
TGTGGGGTGCACAGCTCAACACITCCTCrACCITACGCTTGTG 

CTGGGCCTCATGGCCTATGACCGCTATGTGGCCATTTGCAACCCrCTGAGATACCCTGTCC 
TCATGAGCCGCCGGGTCTGTTGGATGATTATAGCAGGTTCCTGGTTTGGGGGCTCnTTGGA 
TGGCTTCCTCCTAACCCCCATCACC^^ 
35 ACTTCTTCTGTGAGGCACCAGCAGTCCTGAAGTTGGCATGTGCAGACACAGCCCTCTACGA 
GACAGTGATGTATGTGTGCTGTGTTTTGATGCTGCTGATTCC^ 

CCTATGCCCGAATCCTGACTACAGTTCAGTGCATGAGCTCAGTGGAGGGCAGGAAGAAGG 
CATTTGCCACTTGCTCATCCCACATGACTGTGGTGTCCITGTTCTACGGGGCTGCCATGTAC 
ACCTACATGCTGCCACATTCTTACCACAAGCCAGCCCAGGACAAAGTCCTCTCTGTGTT^ 
40 ACACCATTCTCACACCCATGCTGAACCCCCTCATCTACAGCCTTAGAAACAAGGATGTGAC 
TGGAGCTCTGAAGAGGGCCTTGGGGAGGTTCAAGGGTCCTCAAAGGGTGTCAGGAGGTGT 
CTTTTGA (SEQ ID NO: 458). 



AOLFR245 sequences: 

45 1 MDIJCNGSLVTEFILLGFFGRWELQIFFFVT^ 

I^FLDMCXSTATTPKNIDDLLTDHKTISVWGCVT^ 

LHYRTIMSHKLLKGFAIl^WnGFLHSISQrvrLTMNLPFCGHN^ 

LF\OADSGLI^FTCFILLLVSYIVILV^ 

ASNKTLAVFYTVITPLLNPSTYTLRNKK^QEAIRKLI^ (SEQ ID NO: 459). 

50 

ATGGATCTTAAAAATGGATCTCTAGTGAC 
GGGAACTTCAAATTTTCTTCTTTGTGACATTTTCCCT 
AACATTCTCATTATGGTCACAGTGACATGTAGGTCAACCCTTCATTCTC 
CCTTGGAAATCTCTCTTTTTTGGACATGTGTCTCTCCACT 
55 TAGATTTGCTCACTGACCACAAGACCATCTCTGTGTGGGGCTGCGTGACCCAGATGTTCT^ 
CATGCACTTCTTTGGGGGTGCTGAGATGACTC^ 
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GTAGCCATATGTAAACCCCTGCACTATAGGACAATCATGAGCCACAAGCTGCTAAAGGGG 

TTTGCGATACTTTCATGGATAATTC 

GAACTTGCCTTTCTGTGGCCACAATGTCATAA 

TCAAGCTTGCTTGCATTGAAACATACACCCTGGAATTATTTGTCATTGCT 
5 GCTCTCTTTCACCTGTTTCATCCTOT 

AAAAAAATCATCACATGGGCTCTCCAAGGCGCTGTCCACATTGTCTGCCCACATCATTGTG 

GTCACTCTGTTCTTTGGACCTTGTATTTTTATCTATGTTTGGCCATT 

CAATAAAACTCTTGCCGTATTTTATACAGTTATCACACCCTTACT 

CCCTGAGAAATAAGAAAATGCAAGAGGCCATAAGAAAATTACGGTTCCAATATGTTAGTT 
1 0 CTGCACAGAATTTCTAG (SEQ ID NO: 460). 



AOLFR246 sequences: 

MSPENQSSVSEFLLLGLPIRPEQQAVFFTLF^ 
IJVLTDISFSSVTWKMLMDMRTKYKSILYEECISQMYIT 
1 5 HYTVIMREELCWLVAVSWILSCASSLSHTLLLTRLSFCAANTIPHWCD^ 
LVMFTVGVVVITLPFMCILVSYGYIGATILR^ 

PTVSSSIDKDVIVALMYTVVTPMLNPFIYSLRNRDMK^ (SEQ ID NO: 

461). 

20 ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTCCTCCTTCTGGGCCTCCCCATCCGGC 
CAGAGCAGCAGGCTGTGTTCTTCACCCTGTTCCTGGGCATC 
GAACCTGCTCATCATGCTGCTCATCCAGCTGGACTCTCACCTTCACACCCCCATO 
TCCTCAGCCACTTGGCTCTCACTGACATCTCCTTTTCATCTGTCACTGTCCCT 
ATGGACATGCGGACTAAGTACAAATCGATCCTCTATGAGGAATGCATTTCTCAGATGTATT 

25 TTTTTATAtTTTTTACTGACCTGGACAGCTrTCCT 

GTTGCCATATGTCACCCTCTCCACTACACTGTCATCATGAGGGAAGAGCTCTGTGTCTTCT 
AGTGGCTGTATCTTGGATTCTGTCTTGTGCCAGCTCCCTCT 
GGCTGTGTTTCTGTGCTGCGAACACCATCCCCCATGTCTTCTGTGACCTTGCT 
AAGCTGTCCTGCTCAGATATCTTCCTCAATGAGCTGGTCATGTTCACAGTAGGGGTGGTGG 

30 TCATTACCCTGCCATTCATGTGTATCCTGGTATCATATGGCTACATTGGGGCCACCATCCTG 
AGGGTCCCTTCAACCAAAGGGATCCACAAAGCATTGTCCACATGTGGCTCCCATCTCTCTG 
TGGTGTCTCTCTATTATGGGTCAAT^ 

ATTGACAAGGATGTCATTGTGGCTCTCATGTACACGGTGGTCACACCCATGTTGAACCCCT 
TTATCTACAGCCTTAGGAACAGGGACATGAAAGARGCCCTTGGGAAACTCTTCAGTAGAG 
35 CAACATTTTTCTCCTTGGTGACATCTGA (SEQ ID NO: 462). 



AOLFR247 sequences: 
MGQHNLTVLTEFILMELTI^ 

ASVDLGNST\aCPKVLANFVVDRNTISYYACAAQLAFFLMFIISEFFILSAMA^ 
40 YYVIMSQRLCHVLVGIQYLYSTFQ 

LI^ILFSVFNLISSFLIVLVSYMLILLAICQMHSAEGRKKAFSTC 

PNSTHFFDTOKMASWYTLVIPMLNPLIYSL^^ (SEQ ID NO: 463). 



ATGGGCCAACACAATCTAACAGTGCTAACTGAATTCATTCTGATGGAACTCACAAGGCGGC 

45 * CTGAGCTGCAGATTCCCCTTTTTGGAGTCTTC 

AACCTAACTATGATCATTTTGACCAAACTGGACTCCCACTTACATACACCT 
TATCAGACATTTGGCTTCTGTTGATCTTGGTAATTCTACTGTCATTTGTCC 
CAAATTTTGTTGTGGATCGAAATACTATTTCCTATTATGCATGTGCTGCACAGCTGG 
TTGCTTATGTTCATTATCAGTGAATTTTTCATCCTGTCAGCCATGGCCTATGACCGCT 

50 GGCCATTTGTAACCCTCTGCTCTATTATGTT^ 

TGGGCATTCAATATCTCTACAGCACATTTCAGGCTCTGATGTTCACTATTA 
TTGACCTTCrGTGGCTCTAATGTCATCAGTCATTTTTACTGTC 
TATGCTTTGCTCAAATGCACAGGAAATAGAATTGTTGAGCATACrATTTTCT 
TGATCTCCTCC1TTCTGATAGTCTTAGTGTCCTACATGTTGATTTTG 

55 ATGCATTCTGCAGAGGGCAGGAAAAAGGCTTTCTCCACATGTGGTTCCCATTTGACAGTGG 
TGGTTGTGTTCTATGGGTCTCTACTCTTCATGTACATGCAGCCCAATTCCACTCACTTCT^ 
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GATACTGATAAAATGGCTTCTGTGTTTTACACITTAGTAATCC^ 

TTACAG CTTAAG AAACGAA GA GGTG AAAAATG CCTTCTATAA GCTCTTTGA GAATTG A 
(SEQ ID NO: 464). 

5 AOLFR248 sequences: 

MPCMPCALPTGGLLPHPQHTMMEIANVSSPEVFVLLGFST^ 

DL V SHTD VHLH TPMYFFLANLPFLDM SFTTS ATP QLLANLW GP QKTIS Y G G CWQFY1 SHWLG 
ATECVLIATMSYDRYAAICRPLHYTVIMHPQLCLGLALA^ 
NNODHFFCEMPLIMQLACVDTSLNEMEft^^ 
1 0 RKAJ^TCSSHVAWSLFYGSIIFMYL 

ALRHMVLENCCGSAGKLAQI (SEQ ID NO: 465). 

ATGCCCTGTATGCCCTGTGCTCTTCCCACAGGTGGCCITTTGCCCCACCCCCAG 
GATGGAAATAGCCAATGTGAGTTCTCCAGAAGTCTTTGTCCTCCTGGGCTTCTCCACA 

1 5 CCCTCACTAGAAACTGTCCTCTTCATAGTC 

CAATGGCATCATCATTCTGGTCTCCCATACAGATGTGCACCTCCACACACCTATGTACTTCT 
TTCTTGCCAACCTCCCCTTCCTGGACATGAGCnTCACCACGAGCATTGTCCCACAGCrCCTG 
GCTAACCTCTGGGGACCACAGAAAACCATAAGCTATGGAGGGTGTGTGGTCCAGTTCTAT 
ATCTCCCATTGGCTGGGGGCAACCGAGTGTGTCCTGCTGGCCACCATGTCCTATGACCGCT 

20 ACGCTGCCATCTGCAGGCCACTCCATTACACTGT^^ 

GCTAGCTTTGGCCTCCTGGCTGGGGGGTCTGACCACCAGCATGGTGGGCTCCACGCTCACC 
ATGCTCCTACCGCTGTGTGGGAACAATTGCATCGACCACnTC 

TTATGCAACTGGCrTGTGTGGATACCAGCCTCAATGAGATGGAGATGTACCTGGCCAGCTT 
TGTCITTGTTGTCCTGCCTCTGGGGCTCATCCT 
25 TGTTGAAGATCAGGTCAGCAGAAGGGCGGAGAAAGGCATTCAACACCTGTTCTTCCCACG 
TGGCTGTGGTGTCTCTGTTTTACGGGAGCATCATCTTCATGTATCTCCAGCCAGCCAAGAG 
CACCTCCCATGAGCAGGGCAAGTTCATAGCTCTGTTCTACACCGTAGTCACTCCT 
AACCCACTTATTTACACCCTGAGGAACACGGAGGTGAAGAGCGCCCTCCGGCACATGGTA 
TTAGAGAACTGCTGTGGCTCTGCAGGCAAGCTGGCGCAAATTTAG (SEQ ID NO: 466). 

30 

AOLFR249 sequences: 

MKSQmKSDLKYRAILLQKVTRMFLLFWVLLLVLSRLLVVMG^ 
QHVLFIVLLLIYVTSLIGMGMIL^ 
NLITFRGCVIQFLVYATFATSDCYLI^IMAMDCYV 
35 NASVHTGFTFSLSFCKSNKINHFFCDGLPILAl.SCSNIDINnLD 
VTILKMSSTAGRKKSFSTCASHLTAVTI^ 
PLIYSLRNKEGK (SEQ ID NO: 467). 

ATGAAAAGTCAAATTGAAAAAAGTGACTTAAAATATAGAGCCATTT^ 
40 ACAAGGATGTTCCTGCTTTTCTGGGTCCTTCTCTTGGTCCTTTCT 

GGGTCGAGGAuAACAGCACTGAAGTGACTGAATTCCATCTTCTGGGATTTGGTGTCCAACAC 

GAATTTCAGCATGTCCITTTCATTGTACTTCTTCTTATCTATG 

TATTGGAATGATCTTACTCATCAAGACCGATTCCAGA 
, CACAACATTTGGCTTTTGTTGATATCrGTTATACTrCTGCTA 
45 AGCTTCACAGAAGAAAATAATTTGATAACATTTCGGGGCT 

ATGCAACATTTGCAACCAGTGACTGTTACCTCCTAGCTATTATGGCAATGGATTGTTATGT 

TGCCATCTGTAAGCCC(nTCGCTATCCCATGATCATGTCCCAAACAGTCTACATCC AACT CG 

TAGCTGGCTCATATATTATAGGCTCAATAAATGCCTCTGTACATACAGGTTTTACATT^ 

CTGTCCTnrCTGCAAGTCTAATAAAATCAATCACTTTTTCTGTG 
50 CCTTTCATGCTCCAACATTGACATCAACATC 

TGATGTTCACTGAGTTGGTCATCATCTTTTCCTACATCTACATTATGGTCACCATCCT 

ATGTCTTCTACTGCTGGGAGGAAAAAATCC^ 

TAACCATTTTCTATGGGACACTCTCITACATGTACnTA 

GAGAATATGAAAGTAGCCTCTATATTTTATGGCACTGT^ 
55 CT AT AGCTTG AG AAAT AAG G AAGG AAAATAA (SEQ ID NO: 468). 
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AOLFR250 sequences: 

MENQSSISEFFLRGISAPPEQQQSLFGIFLCl^ 

DMGLTSSTVTKMLVMQTRHHTISYTGCLTQMWFLMFGDLDSFFLAAMAYDR 
STVMRPQVCALMLALCWVLTNIVALTO 
5 MMWVLGGWLIWFLCrVTSYfflT^ 

PPSIASEEKDIAAAAMYTIVTPMLNPFIY^ (SEQ ID NG: 469). 

ATGGAAAACCAATCCAGCATTTCTGAATTTTTCCT 

AACAGCAGTCCCTCTTCGGAATTTTCCTGTGTATGTATCITGTC 
1 0 CTCATCATCCTGGCCATTGGCTCTGACCTGCACCTCCACACCCCCATGTACTTT^ 

CAACCTGTCrTTTGTTGACATGGGTTTAA 

ATACAGACTCGGCATCACACCATCTCCTATACGGGTTGCCT 

GATGTTTGGTGATCTAGACAGCTTCTTCCTGGCT 

ATTTGCCACCCCCTCTGCTACTCCACAGTCATC^ 
1 5 ATTGTGCTGGGTCCTCACCAATATCGTTGCCCTGACT 

CCITCTGTGTGACTGGGGAAATTGCTCACIT^ 

TCATGTTCTGACACCCACATCAACGAGATGATGGTTTTTGTCTTGGGAGGCACCGTACTCA 
TCGTCCCCTTTTTATGCATTGTCACCTCCTACATCCACATTGTGCCAGCTATCCT 
CGAACCCGTGGTGGGGTGGGCAAGGCCITTTCCACCTGCAGTTC 
20 GTGTGTTCTATGGGACCCTCTTC^ 

AAGGACATTGCAGCAGCTGCAATGTACACCATAGTGACTCCCATGTTGAACCCCTTTATCT 
ATAGCCTAAGGAACAAGGACATGAAGGGGGCCCTAAAGAGGCTCTTCAGTCACAGGAGTA 
TTGTTTCCTCTTAG (SEQ ID NO: 470). 



25 AOLFR251 sequences: 

MEG>KTWITDITLPRFQVGPALEILL^ 

IVDISYASNYWKMLTNLMNQESTISFFPCIMQ 

NILMSWVCTVLAVASWWSFLLALWLVLm 

V^AACVFTLVGPLCLVLVSYLRn.AAILRIQSGEGRRKAFSTCSSHLCW 
30 SRHPEEQQKVLSLFYSLFNPMLNPLIYSLRNAEVKGALRRALRKERLT (SEQ ID NO: 47 1). 



ATGGAAGGCAACAAGACATGGATCACAGACATCACCTTGCCGCGATTCCAGGTTGGTCCA 
GCACTGGAGATTCTCCTCTGTGGACTTTTCTCT 

TGGGGTCATCTTTGGGATTATCTGCCTGGACTGTAAGCTTCACACACCCATGTACTTCTTCC 
35 TCTCACACCTGGCCATTGTTGACATATCCTATGCTrCCAACTATGTCCCCAAGATGCTGACG 
AATCTTATGAACCAGGAAAGCACCATCTCCTTT^ 
ATTTGGCTTTTGCTCACGTAGAGTGTCTGATTTTGGTGGTGATG 

GACATCTGCCACCCCTTACGTTACAATATCCTCATGAGCTGGAGAGTGTGCACTGTCCTGG 
CTGTGGCTTCCTGGGTGTTCAGCTTCCT 

40 CTGCCCTTCTGCGGGCCTCATGAAATCAACCACTTCTGTGAAATCCT 

GGCCTGTGCTGACACCTGGCTCAACCAGGTGGTCATCTTTGCAGCCTGCGTGTTCATC 
GTGGGGCCACTCTGCCTGGTGCTGGTCTCCTACTTGCGCATCCTGGCCGCCATCTTGAGGA 
TCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCTCCACCTGCTCCTCCCACCTTTGCGTGGT 
GGGACTCTTCTTTGGCAGCGCCATTGTCACGTACATGGCCCCCAAGTCCCGCCATCCTGAG 

45 « GAGCAGCAGAAAGTTCTTTCCCTGTTTTACAGCCTTTTCAATCCA^ 

TATATAGCCTAAGGAATGCAGAGGTCAAGGGCGCCCTGAGGAGGGCACTGAGGAAGGAG 
AGGCTGACGTGA (SEQ ID NO: 472). 



AOLFR252 sequences: 

50 MRIANQTLGGDFFLLGmSQISHPGiaCLLIFSIFLMAVSWNITLILLm 
IDLTYISVTVPKMLVNQLAKDKTI^ 

YSVLMSHRVCLLLASGCWFVGSVDGFMLTP1AMSFPFCRSHEIQHFPCE 
KIFMYLCCVIMLLIPVTVISVSYYYIILTIH^ 

PSSYQTPEKDMMSSFFYTILTPVLNPIIYSFRNKDVTRALKKMLSVQ (SEQ ID NO: 473). 

55 
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ATGCGGCTGGCCAACCAGACCCTGGGTGGTGACTTTTTCCT 
TCTCACACCCTGGCCGCCTCTGCITGCTTATCTTCAGTATATTT^ 
AATATTACATTGATACITCTGATCCACATTGACTCCTCTCTGCATACTCCCA 
TATAAACCAGCTCTCACTCATAGACTTGACAT^^ 
5 GTGAACCAGCTGGCCAAAGACAAGACCATCTCGGTCCTTGGGTGTGGCACCCAGATGTAC 
TTCTACCTGCAGTTGGGAGGTGCAGAGTGCT^ 

ATGTGGCTATCTGCCATCCTCTCCGTTACTCTGTGCTCATGAGCCATAGGGTATGTCTCCTC 
CTGGCATCAGGCTGCTGGTTTGTGGGCTCAGTGGATGGCTTCATGCTCACTCCCATCGCCA 
TGAGCTTCCCCTTCTGCAGATCCCATGAGATTCAGCACTTCTTCTGTGAGGTCCCT 
1 0 TTGAAGCTCTCITGCTCAGACACCTCACTTTACA 

CATGCTCCTGATACCTGTGACGGTCATTTCAGTGTCTTACTACTATATCATCCT 

ATAAGATGAACTCAGTTGAGGGTCGGAAAAAGGCCTTCACCACCTGCTCCTCCCACATTAC 

AGTGGTCAGCCTCTTCTATGGAGCTGCTATTT^ 

ACTCCTGAGAAAGATATGATGTCATCCnTTTTCTACACTATCCITACACCT 
1 5 TATCATTTACAGTTTCAGGAATAAGGATGTCACAAGGGCTTTGAAAAAAATGCTGAGCGT 
GCAGAAACCTCCATATTAA (SEQ ID NO: 474). 



AOLFR253 sequences: 

MTFFSSGGNCEPVMCSGNQTSQNQTASTDFIX^ 
20 ILIJHSEPRLHTPMYFFISQLAI^MDIJyrYL 

AEWLIAAMAYDRYAAVCRPLHYPLLMNQRVCQLLVSACV^ 

RKILSFFCETP ALLKLS CSD VSLYKMLTYLCClIJvlIXTPIMVI S SS YTLILHLIHRMNSAAGRRKA 
LATCSSHMnVLLLFGASFYTYMLRSSYHTAEQDMMVSAFYTIFTPVLNPLI^ 
RSMMQSRMNQEK (SEQ ID NO: 475). 

25 

ATGACITTTTTTTCCTCAGGGGGAAACTGTGAGCeAG 
CTCAGAATCAAACAGCAAGCACTGATTTCACCCTCACGGGACTCITTGCT 
TGCTGCCCTCCTCTACACCGTGACCTTCCTTCTTTTCTTGATGGCCCT 
TCCTCATCCTCCTCATC^ 

30 CAGCTCGCGCTCATGGATCTCATGTACCTATGCGTGACTGTGCCCAAGATGCTTGTGGGCC 
AGGTCACTGGAGATGATACCATTTCCCCGTCAGGCTGTGGGATCCAGATGTTCITCCACCT 
GACCCTGGCTGGAGCTGAGGTTTTCCTCCTGGCTGCCATGGCCTATGACCGATATGCTGCT 
GTTTGCAGACCTCTCCATTACCCACTGCTGATGAACCAGAGGGTGTGCCAGCTCCTGGTGT 
CAGCCTGCTGGGTTTTGGGAATGGTTGATGGTTTGTTGCTCACCCCCATTACCATGA 

35 CCCCITTTGCCAGTCTAGGAAAATCCTGAGTT 

TCTCCTGCTCTGACGTCTCCCTCTATAAGATGCTCACGTACCTGTGCTGCATCCTCATG(^ 
CTCACCCCCATCATGGTCATCTCCAGCTCATACACCCTCATCCTGCATCTCATCCACAGGAT 
GAATTCTGCCGCCGGCCGCAGGAAGGCCITGGCCACCTGCTCCrCCCACATGATCATAGTG 
CTGCTGCTCITCGGTGCnTCCTTCTACACCT 

40 GCAGGACATGATGGTGTCTGCCTTTTACACCATCTTCACTCCTGTGCTGAACCCCCT 

ACAGTCTCCGCAACAAAGATGTCACCAGGGCTCTGAGGAGCATGATGCAGTCAAGAATGA 
ACCAAGAAAAGTAG (SEQ ID NO: 476). 



AOLFR254 sequences: 
45 « MThTTSSSDFTLLGLLVNSEAAGIVFTV^ 
MDTLHCTTWKLLADMVSKEOISFV^ 
VLMNRKXCLLIAAGAWFGGSLDGFLLTPITMNVPYC 
LMYICCVLMLLIPISnSTSYSLILLTIHRMPSAEGRlCKAF 

FHTPEQDKVVSAFYTIVTPMLNPLIYSLRNKDVTGAFKKV^ (SEQ ID NO: 

50 477). 



ATGACGAACACATCATCCTCTGACHTCACCCTCCT 
CCGGGATTGTATTTACAGTGATCCTTGCTGTTTT^ 

CATGATATTCTTGATTCAGGTGGACTCTCGCCTCCACACCCCCATGTAC1TTCT 
5 5 AGCTGTCCATC^TGGACACCCT^^ 

GGTTTCTAAAGAGAAGATCATTTCCITrGTGGCCTGTGGCA 
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ACCATGATTGGTTCTGAGTTCTTCCTC 
CTGTAACCCTCTGAGATACCCAGTCCT^ 

GGTGCCTGGTTTGGGGGCTCCCTCGATGGCTTTCTGCTCACTCCCATCACCATGAATGTCC 
CITACrGTGGCTCCCGAAGTATCAACCATTTTTTCTGT 
5 GGCCTGTGCAGACACGTCCTTGTATGAAACTCTGATGTACATCTGCTGTGTCCTCATGTTG 
CTCATCCCCATCTCTATCATCTCCACTTCCTACTCC 
GCCCTCTGCTGAAGGTCGCAAAAAGGCCTTCAC^ 

AGCATCTTCTATGGGGCTGCCTTCTACACATACGTGCTGCCCCAGTCCTTCCACACCCCCG 
AGCAGGACAAAGTAGTGTCAGCCTTCTAT^ 
1 0 CTACAGCCTCAGAAACAAGGACGTCATAGGGGCATTTAAAAAGGTATTTGCATG^ 
TCTGCTCAGAAAGTAGCAACAAGTGATGCTTAG (SEQ ID NO: 478). 



AOLFR255 sequences: 

MEQSNYSVYADFILLGLFSNARFPWLLFALILLWLTSIASNVVKJILIHro 
1 5 LRDILYISTIWKMLVDQVMSQR^ 

YPVLMSRKICWLIVAAAWLGGSIDGFLLTPVTMQFPFCASREINHFFC 
ETAMYVCCIMMLLIPFSVISGSYTRILITVYRMSEAEGRGK^ 

YVLPHSYHTPEQDKAVSAFYTILTPlvn^NPLIYSLRNKDV (SEQ 
ID NO: 479). 

20 

ATGGAGCAGAGCAATTATTCCGTGTATGCCGACITTATCCITCTGGG 
CCCGTTTCCCCTGGCTTCTCTT^ 

AACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTCCT 
GCTCAGCCAGCTCTCCCTCAGGGACATCCTGTATATTTCCACCATTGTGCCCAAAATGCTG 

25 GTCGACCAGGTGATGAGCCAGAGAGCCATTTCCTTTGCTGGATGCACTGCCCAACACTTCC 
TCTACTTGACCTTAGCAGGGGCTGAGTTCTTCCTCCTAGGACTCATGTCCTATGATCGCTAC 
GTAGCCATCTGCAACCCTCTGCACTATCCTGTCCTCATGAGCCGCAAGATCTGCTGGTTGA 
TTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTTGCTCACCCCCGTCACCAT 
GCAGTTCCCCITCTGTGCCTCTCGGGAGATCAACCACTTCTTCTGCG^ 

30 TGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTAT 
GATGCTCCTCATCCCTTTCTCTGTCATCTCG GGCTCTTACACAA GAATTCTCATTACTGTTT 
ATAGGATGAGCGAGGCAGAGGGGAGGGGAAAGGCTGTGGCCACCTGCTCCTCACACATGG 
TGGTTGTCAGCCTCTTCTATGGGGCTGCCATGTACACATACGTGCTGCCTCATTCTTACCAC 
ACCCCTGAGCAGGACAAAGCTGTATCTGCCTTCTACACCATCCTTACTC 

35 CACTCATTTACAGCCTTAGGAACAAGGATGTCACAGGGGCCCTACAGAAGGTTGTGGGGA 
GGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 480). 



AOLFR256 sequences: 

MGGKQPWVTEFILVGFQVGPALAnXCGLFSWYTLTL^ 
40 AIIDMSYASNNWKMLANLMNQKSTISFW 
QYTVIMSWRVCTIIASTCWUSFLMA 

VVLYAGSAFIVEGPLCLELVSNLHILSRHLEDPVMGRAADRLTLPAPSHLC 
YMAPKSRHPEEQQKVLSLFYSLFNPMLNPL^ (SEQ ID NO: 

481). 

45 ' 

ATGGGAGGCAAGCAGCCCTGGGTCACAGAATTCATCCTGGTGGGATTCCAGGTTGGTCCA 
GCACTGGCGATTCTCCTCTGTGGACTCTTCTCTGTCTTCTATACACTCACCCT 
TGGGGTCATCTTTGGGATTATCTGCCTGGACTCTAAGCTTCACACACCCATGTA 
TCTCACACCTGGCCATCATTGACATGTCCTATGCrTCCAACAATGTTCCCAAGATG 
50 AAACCTAATGAACCAGAAAAGCACCATCTCCnTTGTTCCATGCATAATGC^ 
TATTTGGCITTTGCTGTTACAGAGTGC 

GGCCATCTGCCACCCTTTCCAGTACACTGTCATCATGAGCTGGAGAGTGTGCACGATCCTG 
GCCTCAACATGCTGGATAATTAGCTTTCTCATGGCTCTGGTCCATATAACT 
GCCGCCTTTTTGTGGCCCACAAAAGATCAACCACTTTATCTGTCAAATC 
55 AATTGGCCTGTGCTGGCCCTAGGCTCAACCAGGTGGTCCTATATGCGGGTTCTGCGTTCAT 
CGTAGAGGGGCCGCTCTGCCTGGAGCTGGTCTCCAACm^GCACATCCTGTCGCGCCATCTT 
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GAGGATCCAGTAATGGGGAGGGCCGCAGACCGACITA 

GCATGGTGGGACTCCITTTTGGCAGCACCATGGTCATGTACATGGCCCCCAA 
CCCTGAGGAGCAGCAGAAGGTCCTTTCCCT 

CCCTTGATCTACAGCCTGAGGAACGCAGAGGTCAAGGGTGCCCTGAAAAGAGTGTTGTGG 
5 AAACAGAGATCAAAGTGA (SEQ ID NO: 482). 



AOLFR257 sequences: 
MESNQTWITEVILLGFQVDPAIJ5 
AIVDMSYASSTVPKMLANLVMHKKVISF^ 
1 0 Q YTLDVD^VRVCTVTJVSTCWIFSFLl^ 
QWLFAGSAFILVGPLCLVLVSY1JIILVA 

APKSSHSQERRKILSLFYSLFNPILNPLIYSLRN^ (SEQ ID NO: 483). 



ATGGAAAGCAATCAGACCTGGATCACAGAAGTCATCCTGTTGGGATTCCAGGTGGACCCA 
1 5 GCTCTGGAGTTGTTCCTCTTTGGGTTTTTCTTGCTATTCT 
TGGGATTATCCTGGGGCTCATCTACITGGACTCT 

CTGTCACACCTGGCCATTGTGGACATGTCCTATGCCTCGAGTACTGTCCCTAAGATGCTAG 
CAAATCTTGTGATGCACAAAAAAGTCATCTCCTTTC 

TATTTGGCGTTTGCTATTA CA G AGTGTCTGATTTTGGTG ATGATGTGCTATGATCGGTATG 
20 TGGCAATCTGTCACCCCTTGCAATACACCCTCATTATGAACTGGAGAGTGTGCACTGTCCT 
GGCCTCAACTTGCTGGATATTTAGCITTCTCnTGGCT 
GGCTGCCTTTTTGTGGCCCACAAAAGATCAACCACTTT^ 

AAATTGGCCTGTGCTGACACTAGGCTCAACCAGGTGGTCCTATTTGCGGGTTCT 
TCTTAGTGGGGCCGCTCTGCCTGGTGCTGGTCTCCTACnTGCACATCCTGGTGGCCAT 
25 AGGATCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCTCTACCTGCTCCTCCCACCTCTGCG 
TGGTGGGGCTTTTCTTTGGCAGCGCCATTGTCATGTACATGGCCCCCAAGTCAAGCCATTC 
TCAAGAACGGAGGAAGATCCTTTCCCTGTTTTACAGCCITT^ 

CTCATCTACAGCCTTAGGAATGCAGAGGTGAAAGGGGCTCTAAAGAGAGTCCTTTGGA^ 
CAGAGATCAATGTGA (SEQ ID NO: 484). 

30 

AOLFR259 sequences: 

MGDNQSRVTEFILVGFQI^VEMEVLLFWIFSL^ 
AVIDIYYASSNLLNMLENLVKHKCT^ 
HYTVIMNWRVCrVIj^ 
35 EIFWAGGWVLVGPLSLMLISYMiaLLAILKJQSKEGRKKAFSTCSSHLCW 

LWDNSQRQKQQKILTI^YSLFNPLLNP^^ (SEQ ID NO: 

485). 



ATGGGGGACAACCAATCACGGGTCACAGAATTCATCCTGGTTGGATTCCAGCTCAGTGTG 
40 GAGATGGAAGTGCTCCTCTTCTGGATCTTCTCCCTGTTATATCTCTTCAGCCT 
TGGCATGATCTTGGGGCTCATCTGTCTGGATC^ 

TGTCAGACTTGGCCGTCATTGACATATACTATGCTTCCAGCAATTTGCTCAACATGCT 
AAACCTAGTGAAACACAAAAAAACTATCTCGTTCATCT 
c TATTTGACTTTTGCTGCTGCAGTGTGCATGATTTTGGTGGTC 

45 GGCGATCTGCCATCCCCTGCATTACACTGTCATCATGAACTGGAGAGTGTGCACAGTACTG 
GCTATTACTTCCTGGGCATGTGGATTTTCCCTGGCCCTCATAA 
GCTGCCCTTCTGTGGGCCCCAGGAGGTGAACCACITCrTCGGTGAAATTCT 
AAACTGGCCTGTGCAGACACCTGGATTAATGAAATTTTTGTCTTTGCT 
TCITAGTCGGGGGCCTTTCCITGATGCTGA-TCT 

50 AAGATCCAGTCAAj\GGAGGGCCGCAAAAAAGCCTTTTCCACCTGCTCCTCCCACCT 

TGGTTGGGCTTTACTTTGGCATGGCCATGGTGGTTTACCTGGTCCCAGACAACAGTCAACG 
ACAGAAGCAGCAGAAAATTCrCACCCTGTTTTACAGCCTTrrC^ 

CTCATCTACAGCCTGCGGAATGCTCAAGTGAAGGGTGCCTTATACAGAGCACTGCAGAAA 
AAGAGGACCATGTGA (SEQ ID NO: 486). 
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AOLFR24B sequences: 
MPSINDTHFYPPFFLLLGIPGLDTLHIW 

LSMIDLGLSTSTIPKMLGIFWFNLQEISFGGCLLQMFFIHMFTGMETVLL 
LQYTMILTNKTISILASVWGRNL^ 
5 IIYGLMVISYnVDVILIASSYVXILRAWRLPSQDVI^ 

RFGQNPHYmiLLANLYVVVPPALNPVIYGVRTKQIRE^ (SEQ ID NO: 487) 

ATGCCTTCTATCAATGACACCCACITCTATC 
ACrGGACACTTTACATATCTGGATTTCTTTCCCATTCTGTATT 
1 0 TGGGGAATATGACCATTCTCITTGTGATCAAAACTGAACATAGTCTACACC^ 
CTACTTCCTGGCCATGTTGTCTATGATTGAT 

TGCTAGGAATCTTCTGGTTCAACCTCCAAGAGATCAGCTITGGGGGATGCCTrC 
GTTCTTTATTCACATGTTTACAGGCATGGAGACT^ 

GCTTTGTTGCCATCTGCAACCCTCTCCAGTACACCATGATCCTCACCAATAAAACCATCAG 

1 5 TATCCTAGCTTCTGTGGTTGTTGGAAGAAATTTAGTTCTTGT 

TTCTGCGTCTGCCATTCTGTGGGCATAACATCGTACCTCACACATACTGTGAGCACAGGGG 
TCTGGCCGGGTTGGCCTGTGCACCCATTAAGATCAACATAATCTATGGGCTCATGGTGATT 
TCTTATATTATTGTGGATGTGATC1TAATTGCCTCTTCCT 
TTTTCGCCTTCCCTCTCAAGATGTCCGACTAAAGGCCTTCAATACCT 

20 GTGTTATGCTGTGCTTTTACAC^ 

AACATTCCCCACTATATCCATATTCTTTTGGCTAACCTGTATGTGGTTGTCCCACCTG 
TAACCCTGTCATTTATGGAGTCAGGACCAAGCAGATCCGAGAGCAAATTGTGAAAATATTT 
GTACAGAAAGAATAA (SEQ ID NO: 488) 

25 AOLFR33B sequences: 

MLHThmTQFHPSTFLWGWGLEDVHVWIGFPFFAVYLTALLG 
AMLAGTDLGI^TATIPKMLGIFWFNLGEIAFGACITQMYTmiCTGLES 
LRYSMILTNKVLAJLGINHIVRT^ 
GLLAFSVGYIDISVIGFSYVQILRAWHLPAWDARL 
30 GHNffHYffllLI^NLYVWPPALNSVIYGVKTKQIREQVLRILNPKSFW^ 
(SEQ ID NO: 489) 



ATGCTTCATACCAACAATACACAGTTTCACCCTTCCACCTTCCTCGTAGTGGGGGTCCCAG 

GGCTGGAAGATGTGCATGTATGGATTGGCTTCCCCTTCITTGCGGTGTATCTAACA 

TCTAGGGAACATCATTATCCTGTTTGTGATACAGACTGAACAGAGCCTCCACCAACCCATG 

TTTTACTTCCTAGCCATGTTGGCCGGCACTGATCTGGGCTTGTCrACAGCAACCATCCCCA 

AGATGCTGGGAATTTTCTGGTTTAATCTTGGAGAGATTGCATTTGGTGCCT 

GATGTATACCATTCATATATGCACTGGCCTGGAGTCTGTGGTACTGACAGTCACGGGCATA 

GATCGCTATATTGCCATCTGCAACCCCCTGAGATATAGCATGATCCTTACCAACAAGGTAA 

TAGCCATTCTGGGCATAGTCATCATTGTCAGGACTTTGGTATTTGTGACTC 

CTCACCCTGAGATTGCCTTTCTGTGGTGT^^ 

GGGCTTGGCAAAGTTAGCTTGTGCCAGTATT^ 

GTGGGATACATTGACATTTGTGTGATTGGATTTTCCTATGTCCAGATCCTCCGAGCT 

CCATCTCCCAGCCTGGGATGCCCGGCTTAAGGCACTC^ 

GTTATGTTGGCITTCTACCTGCC^ 

CATCCCTCATTACATCCACATTCTrCTGGCCAATCTGTATGTGGTTTTTCCCCCT 
ACTCTGTTATCTATGGGGTCAAAACAAAACAGATACGAGAGCAGGTACTTAGGATACTCA 
ACCCTAAAAGCTTTTGGCATTTO 
ATAA (SEQ ID NO: 490) 



AOLFR112B sequences: 

mknctvltefillgltdwelqvav^ 
leisftnifiprvlisittgi^sisfagcftqyffam^ 
mssriciqlifcswlgglmaiiptitlmsqqdfcasnrlnhyfcdyepllei^ 
vasvtlvvtlvlvilsyapikto 

DTFNKGVALLITSVAPLLNPFIYTLRNQQVKQPFKDMVKKLLNL (SEQ ID NO: 491) 
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ATGAAAAATAAAACCGTG^ 

TCCAGGTGGCAGTTTTCACCITTCTTTTCCTTGCG 
ACTATCCTCATCCTCACCTTC 
5 GAACrTCTCCrTCTTGGAAATTTCCTTCACA 

TCACAACAGGGAACAAGAGTATCAGCTTTGCT^ 
GTTCCTTGGGGCTACAGAGTTTTACCTTCT^ 

ATCTGCAAACCTCTGCATTACACCACCATCATGAGCAGCAGAATCTGCATCCAGCTGATTT 
TCTGCTCITGGCTGGGTGGGCTAATGGCT 
1 0 GGACTTTTGTGCATCCAACAGACTGAATCATTACTTCTGTGACTATGAGCCT 
CTCTCATGTTCAGACACAAGCCTCATA 

TGGTGGTCACTCTGGTGCTAGTGATTCTCTCCTATGCATTCATTATCAAGACT 
CTCCCCTCTGCCCAACAAAGGACAAAAGCCTTTTCCACATGTTCTTCC^ 
CTCCCTCTCTTACGGAAGCTGCATGTTTATGTACATTAATCCCTCT 
1 5 ACATTCAACAAGGGAGTAGCTCTACTCATTACITCAGTTGCT 
TTACACCCTAAGGAACCAACAGGTAAAAC^ 
GAATCTTTAA (SEQ ID NO: 492) 



AOLFR130B sequences: 

20 MEGKNQTAPSEFHLGFDHLNELQY^ 

ALmiC^rTTTNWQMMVHLLSEKKIISYGGCVTQLFA^ 

YSFIMNKALCSWLAASCWTCGFLN S VIJiTVLTFHLPFCGNNQINYFFCDIPPLLILS CGDTSLNE 
LALLSIGILISWTPFLCIILSYLYIISTIIJIIRSSEGRHKAJFS 

LEKDRLISVLYSWTPMLNPVIYTLRNKD (SEQ ID NO: 493) 

25 

ATGGAAGGAAAGAATCAAACAGCTCCATCTGAATTCATCATCTTGGGGTTCGACCACCT 
ATGAATTGCAGTATTTACTCTTCACC^^ 

AATGTTTTTATCATTGTGGTGACCATAGCTGATTCCCACCTACACACACCCATGTATTATTT 
CCTAGGAAATCTTGCCCTTATTGACATCTGCTACACTACTACTAATGTCCCCCAGA TGATG 
3 0 GTGCATCTTCTGTCAG AG AAGAAAATCATTTCCTATGG AGGCTGTGTG ACCCAGCTCTTTG 
CATTCATTTTCTTTGTTGGCTCAGAGT 
ATTGCTATCTGTAAGCCGTTAAGGTACTC 
TAGCAGCCTCATGCTGGACATGTGGGTTTCnX^ 

CCACCTGCCCTTCTGTGGTAACAATCAGATCAATTATTTCITCTGTGACATACCT 
3 5 TCATCTTGTCTTGTGGTGATACITCCCTCAATGAACTGGCTTTGCTG 
ATAAGCTGGACTCCTTTCCTGTGCATCATCCTT^ 

GAGGATCCGTTCCTCTGAGGGGAGGCACAAAGCCITITCCACCTGTGCCrCCCACCTGCT 
ATTGTTATTCTCTATTATGGCAGTGC^^ 

TCTAGAGAAAGATAGATTGATCTCAGTGCTGTATAGTGTTGTCACACCCATGCTGAATCCT 
40 GTAATTTATACGCTAAGGAATAAGGACATCAAAGAGGCTGTGAAGGCCATAGGGAGAAAG 
TGGCAGCCACCAGTTTTCTCTTCTGATATATAA (SEQ ID NO: 494) 



AOLFR142B sequences: 
MARKJ^MAHINCTQATEFILV 
45 * YFFLSNLAJVDFCYSSVITPKMLGNFLYKQNVISFDACATQLG 
VAICNPLLYMVVMTPGICIQLVAVPYSYSFIJVIAIJ 
TCSDTRFKQLWIFACAGIMFISSLLIWVSYMFnSAI^^ 

TUFMYLQPSSSHALDTDKMASVFYTVIIP^ (SEQ ID NO: 

495) 

50 

ATGGCCAGAAAAGATATGGCTCACATCAATTGCACCCAGGCGACAGAGTTTATTCTTGTGG 
GCCTCACAGACCATCAGGAGTTGAAGATGCCCCTCTTTGTGCTATC 

TTCACAGTGGTAGGCAACITGGGTTTGATCCTACTCATTAGAGCGGATACAAGTCrCAACA 
CACCAATGTACTTCTTTCITAGCAACCT^ 
55 ACACCCAAAATGCTTGGGAATTTCTTGTACAAACAAAATGTTATAT^ 
CTACTCAACTGGGCTGCTTTCTCACCTTCATC 
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GCCTATGACCGATATGTGGCCATTTGTAACCCTCTATTGTATATGGTTGTAATGACTCCAG 
GAATCTGCATTCAACTTGTAGCAGTTCCTTATAGCTATAGCTTCCT 
ACCATCCTCACCTTCCGCCTCTCCT 
TGACATGCCTCTCCTCAGGCTAAC^ 
5 GCCTGTGCTGGTATCATGTTCATTTCCTCCCITCrGATTG 

ATTTCTGCCATCCTGAGGATGCATTCAGCTGAGGGAAGACAGAAGGCTTTCT 
GCTCTCACATGCTGGCAGTCACCATATT^ 

AGCTCTAGCCATGCCCTGGACACAGACAAGATGGCCTCTGTCTrCTACACAGTGATCATTC 
CCATGTTGAATCCCTTAATCTATAGCCTCCAGAATAAGGAGGTGAAAGAAGCTCT 
1 0 AAATCATTATCAATAAAAACTAG (SEQ ID NO: 496) 



AOLFR171C sequences: 

MAEVMIYVTWILKGITNRPELQAPCFGWLVIYLV 
AFVDLCYSSAITPKMMVNFVVERNTIPFHACATQLGCFLTFMITC 
1 5 HYSTLMSRRVCIQLVAWYIYSFLVALFHTVIT^ 

EILIFAFAGFDMISSSSIXn^TSYIFIIAAIlJlIRSTQGQH^ 

NHSLDTDKMASVFYTVVIPMLNPL^ 

ID NO; 497) 



20 ATGGCTGAAGTTAATATCATTTATGTCACTGTATTCATTCTGAAAGGAATTACCAACCGGC 

CAGAGCnTCAGGCCCCQTGCTTTGGGGTGTTTTTAGTTATCTATCT 

CAATCITGGGTTGATTACTTTAATCAAGATTGAT^ 

TCCTCAGCCACCTGGCCITTGTTGACCTTTGTTACTCCT 

GTGAATTTTGTTGTGGAACGCAACACCAT^ 
25 GTTTTCTCACCnTCATGATCACTGAGTGTTTCCTTCT 

GTCGCCATCTGTAGTCCCCTGCATTATTCAACACTGATGTCAAGAAGAGTCTGCATTCAAC 

TGGTGGCAGTTCCATATATATACAGCTC^ 

CGTCTGACTTACTGTGGCCCAAACTTAATTAACCATTTCTATTGTGATGACCT 
AGCTCTGTCCTGCTCAGACACACACATGAAGGAAATTCTGATATTTGCCT^ 
30 GATATGATCTCTTCCTCTTCC^^ 

AGGATCCGCTCTACTCAGGGGCAACACAAAGCCATTTCCACCTGTGGCTCCCATATGGTGA 
CTGTCACTATTTTCTATGGCAC^ 

TTGGACACAGACAAGATGGCTTCTGTATTTTACACAGTGGTGATCCCCATGTTAAACCCCC 
TAATCTATAGTCTAAGGAACAAAGAAGTGAAAGATGCCTCAAAGAAAGCCTTGGATAAAG 
35 GTTGTGAAAACITACAGATATTAACATTTTTAAAAATAAG^ (SEQ ID NO: 

498) 



AOLFR225B sequences: 
MKNRTMFGEFHXGLTNQPEL^^ 
40 LEISFrSIFIPRFLTSMTTGNKVISFAGCLTQYFFAIFLGATEFYLLASMSYDRYVA^ 
MSSRVCIQLVFCSWLGGFIAILPPIILM 
LLAVVTLMVTLVLVTLSYT^ 

GGAFNKGIAVLITSVTPLLNPFIYTLRNQQVKQAFKDSVKK^ (SEQ ID NO: 499) 

45 * ATGAAAAACAGAACCATGTTTGGTGAGTTTATTCTACTGGGCCTTA 

TCCAAGTGATGATATTCATCTTTCTGTTCCTCACCTACATGCrrAAGTA 

ACTATTATCACCCTCACCTTACTAGACCCCCAC 

GAATTTCTCCITCTTAGAAATTTC^ 

TGACAACAGGAAATAAAGTTATCAGCTTTGCTGG 
50 ATTTCTTGGAGCTACCGAGTTTTACCTCCTGGCCTCCATGTCT^ 

TCTGCAAACCCTTGCATTACCTGACTATTATGAGCAGCAGAGTCTGCATACAACTAGTGTT 

CTGCTCCTGGTTGGGGGGATTCCrAGCAATCTTACCACCAATCATCCTGATGACCC^ 

GATTTCTGTGTCTCCAACATTCTGAATCACT 

TGCCTGCTCAGACACAAGCCTCTTAGAACTGATGGTCATCCTCITGG 
55 ATGGTTACTCTGGTGCTGGTGACACrTTCITACACATACATTATCAGGACT 
TCCCTTCTGCCCAGCAAAGGACAAAGGCCTTTTCCACTTGTTCCT 
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TCCCTCTCHTATGGCAGCTGCATGTTTATG 

CTTTCAACAAAGGAATAGCTGTACTCATTACTTCGGTTACTCCCTTACT 

TATACTTTAAGAAATCAGCAAGTGAAACAAGCT^ 

AAACTTTAA (SEQ ID NO: 500) 

5 

AOLFR274B sequences: 

MEFVFIjVYPSCPELHII^FLGVSLVTGLnTGNILIWSm 
WPHIL\NTLQSEKTITLLGCA 
CVHLWASVISGLI^SLQLVAFIFSI^ 
1 0 AIAWFFLITTSYTFWAALIJKJHSAAGRHR^ 

DRHSLVYTLGTPLLNPIJYALRNSEMKGAVGRVLTRNCI.SQNS (SEQ ID NO: 501) 



ATGGAATTTGTGTrCCTGGCCTATCCCTC 

GGTCAGCCTGGTTTATGGTTTGATCATCACTGGGAACATTCTCATTGTGGTGTCCATTCAC 
1 5 ACAGAAACCTGTCTATGCACATCCATGTACTATTTCCTGGGCAGCCTTTCT 

TATGCTACACTGCAGTGGTGGTGCCCCATATCCTGGCCAACACCCTACAGTCAGAGAAGAC 

CATCACTCTCCTGGGCTGTGCCACCCAGATGGClU-rcrrCATTGCACTGGGCAGTGCTGAT 

TGCTTCCTCTTGGCTGCCATGGCCTATC^ 

CCCTCTCCTCATGACATTGACTC 
20 TGTTCCTGTCCTTACAACTGGTGGCCITCATCITCT 

ATTGAGCACTTCITTTGTGATGTGCCACCAGTCATGCATGTTGTTTGTGCT 

TCATGAGCAGTCAGTGCTGGTGGCAGCCATACTAGCCATTGCTGTGCCTTTCTTCCTCATC 

ACCACCTCCTACACCITCATAGTGGCTGCTCTGCT 

ACCGGGCCTTCTCCACCTGCTCITCCCACCTCACTGTGGTGCTGCTGCAGTAT^ 
25 GCCTTCATGTACCTGTGCCCCAGCTCCAGCTACAACCCCAAGCAAGATCGGTTCATCTCAC 
TGGTGTACACATTGGGAACCCCACTGCTCAACCCACTTATCTATGCCCTGAGGAACAGTGA 
GATGAAAGGGGCCGTAGGGAGAGTTCITACCAGGAACTGCCTTTCCCAGAACAGCTAG 
(SEQ ID NO: 502) 

30 AOLFR276B sequences: 

MGGFGTMSSTTSFTLTGFPE1VKGLEHWLAALLLLLYM 
LFSVNDLGVSFSTLPTVI^\AVCFHAPE^ 
LRYAWLTDVRVAHNGISIVIRSFCM 
TINSMYGLFIVISAFGVDSLLILLSYVLILH^ 
35 MVHRFGRHAPEYVHKFMSLCTSNALPNYLFHQD (SEQ ID NO: 503) 

ATGGGGGGCITTGGGACTAACATCTCAAGTACTACCAGCTTCACT 
AGATGAAGGGTCTGGAGCACTGGCrGGCTGCCCTTCTGCTGCTGCTTTATGCT 
CCTGGGCAACATCCTCATCCTCTTTATCATAAAGGAAGAGCAGAGCTTGCACCAGCCAATG 
40 TACTACITCCTGTCrCTTTTTTCT 

GTACTGGCTGCTGTGTGTTTTCATGCCCCAGAGACAACTTTTGATGCCT 
TGTTCTTCATCCACTTTTCCTC 

CACTATGTGGCCATCTGTAACCCGCTGCGCTATGCCACAGTGCTCACTGATGTCCGTGTGG 
CCCACAATGGCATATCCATTGTCATCC^ 

45 * CTGAAGAGACTGCCITTCTGTAAGGCCAGTGTC 

CAGACCTGATTCGGCTGCCCTGGGGAGACACTACCATCAACAGCATGTATGGCCTGTTCAT 
TGTCATCTCTGCCTTTGGTGTAGATTCACTGCTCATCCTCCTCTCCTATGTGCT 
ATTCTGTGCTGGCCATTGCCTCCAGGGGTGAGAGGCTTAAGACACTCAACACATGTGTGTC 
ACATATCTATGCAGTGCTGATCITCTATGTGCCTATGGTTAGTGTGTCCATGGTTCATCGAT 

50 TTGGGAGGCATGCTCCTGAATATGTGCACAAGTTCATGTCT 
ACCCAATTATCTATTCCATCAAGACTAA (SEQ ID NO: 504) 



AOLFR311B sequences: 

MDWENCSSLTDFFLLGITNNPEMK\m^ 
55 HI£FCDLCYSTATGPKMLVDLIJ^ 

IXYTVNMSSRVCyiXLTGVYLVGIADALOT 
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NELVLFTWGFIELSTISGWISYCYIII^^ 

SSSYSLDQDKMTSLFYTLVWMLNPLIYSLRNKDVKEA^ (SEQ ID NO: 505) 



ATGGACTGGGAAAATTGCTCCTCATTAA 
5 AGAGATGAAAGTGACCCTATTTGCTGTATTCTTGGCTGTTTATATCATTA^ 
ATCTTGGAATGATAGTTTTAATCAGAATGGAT^^ 
CCTCAGTCATCTGTCTTTCTGTGATCTCT 

TAGATCTACTTGCCAAGAACAAGTCAATACCCTTCTATGGCTGTGCT 
CTTCTGTATCITTGCAGATr^ 
1 0 AGGCCATCATCAACCCCCTGCrCTATACAGTCAACATGTCTAGCAGAGTGTGCTATCTACT 
CTTGACTGGGGTTTATCTGGTGGGAATAGCAGATGCTTTGATACATATGACACTG 
CGCCTATGCTTCTGTGGGTCTAATGAGATTAA 
ATTACTCTCTCGCTCAGATACACAGGTCAATGAGTT^ 

TTGAACTGAGTACCATTTCAGGAGTTTTCATTTCTTATTGTTATATCATCCT 

1 5 GAGATACACTCTGCTGAGGGGAGGTTCAAAGCTCTCT 

CGGTTGCAATTTTCCAGGGAACTCTGCTCTTTATGTATTTCCGGCCAAGT^ 
CTAGATCAAGATAAAATGACCTCATTGTTT^^ 

GATTTATAGCCTGAGGAACAAGGATGTGAAAGAGGCCCTGAAAAAACTGAAAAATAAAAT 
TTTATTTTAA (SEQ ID NO: 506) 

20 

AOLFR314 sequences: 

MEWNCCMVTEFILLGIPHTEGLEM 
NLSWDMGFSSWCPKMLLYLMGLSRLISY^ 
PLRYTVIMWRICVALAVGTW^^ 
25 AQRVSFTmfGLISLVCFLLILLSYTRm 

PNPMLGTWQILMNLVGPML^ (SEQ ID NO: 507) 



ATGGAGGTGAAGAACTGCTGCATGGTGACAGAGTTCATCCTTTTGGGAATCCCACACACA 
GAGGGGCTGGAGATGACACTTTTTGTCTTATTCTTGCCCTTCTAT 
30 AAATGTGTCTATCCTTGTTGCTGTTATGTCnTCTGCTCGCCTTCACACACCT 
TCCTGGGAAACTTGTCTGTGTTT^^ 

GCTCTACCTTATGGGGCTGAGCCGACTCATCTCCTACA^ 
TCTTCCATTTCCTCGGGAGCATTGAGTC 

ACTGCCATCTGTTATCCTCTGCGATACACAGTCATCATGAACCCAAGGATCTGTGTGGCCC 
35 TGGCTGTGGGCACATGGCTGTTAGGGTGCATTCATTC 
ACCITGCCATACTGTGGTCCCAATGAAGTGGATCACIT 
GCCCTTGGCCTGTGCTGACACATCCrTAGCCCAGAGGGTGAGCrTCA 
ATATCTCTTGTCTGCTTTCTGCTAATTCTTTTATCCT 

AAGCATTCGTACAACTGAGGGCCGTCGCCGTGCCTTCTCCACCTGCAGTGCTCACCT 
40 GCCATCCTCTGTGCCTATGGGCCCATCATCACTGTCTACCTGCAGCCCACACCCAACCCCA 
TGCTGGGAACCGTGGTACAAATTCTCATGAATCTGGTAGGACCAATGCTGAACCCTT^ 
CTATACCTTGAGGAATAAGGAAGTAAAAACAGCCCTGAAuAACAATATTGCACAGGACA 
CCATGTTCCTGAGAGTTAG (SEQ ID NO: 508) 

45 AOLFR324B sequences: 

MPIANDTQFHTSSFLIXGIPGLEDVH^ 

MLDSffiLSLSTATIPKMLGlFWFNIKEISFGGYLS 

WYTMILTSKIISLIAGIAVLRSLYMV^ 

FGLGSISLLLLDVLLIILSHIRILYAWCLPSWEARLKALNTCGSHIGVIIAFST^ 
50 DIPQYIHIFLANLYVVWPTDNPVIY (SEQ ID NO: 509) 



ATGCCTATAGCTAACGACACCCAGTTCCATACTTCTTCATTCCTACTGCTGGGTATCCCAGG 
GCTAGAAGATGTGCACATCTGGATTGGATTCCCTTTTTTCTCTGTGTA 

TGGGAAATGCTGCTATCITCTTTGTGATCC 
55 CTACTGCCTGGCCATGTTGGATTCCATTGACCTGAGCnTGTCTACGGCCACCATTCCCA/^ 
ATGCTGGGCATCTTCTGGTTCAATATCAAGGAAAT^^ 
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TGTTCTTCATCCATTTCTTCACT^ 

CGCTACATTGCCATTTGCAAACCTCTTTGGTACACCATGATCCT 
GCCTCATTGCAGGCATTGCTGTCCTGA 
CCTCITAAGGTTGCCCTTCTGTGGACATCGTATCATCCCT 
5 GCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTATGTTTGGTCTT 
TTCTCTCITGTTATTGGATGTGCTCCTTATTATTCT 
CTTCTGCCTGCCCTCCTGGGAAGCTCGACT 
GGTGTTATCTTAGCCITTTCTACACCAGCATTTTTCT 

GATATTCCCCAATATATCCACATTTTCTTGGCTAATCTATATGTGGTTGTTCCT 
1 0 CAATCCTGTAATCTATGGGGTCAGAACCAAACATATTAGGGAGACAGTGCTGAGGATTTTC 
TTCAAGACAGATCACTAA (SEQ ID NO: 510) 



AOLFR328 sequences: 
MALGNHSTITEFLLLGI^ADPNIRAIJJ 
1 5 LSFVDLCFSSVIVPKMLENLLSQRKTISVEGCL^ 

LLYGQIMGKQLYMHLVWGSWGLGFIJDALINVLIAVNMW 
SRSLIVLLCSTLLJIGLGNFLLWLSYTO 

MPNSGSPffiLffSVQYTVVTPMLNSI^^ (SEQ ID NO: 511) 

20 ATGGC(^GGGGAATCACAGCACCATCACCGAGTTCCTCCTCCTTGGGCTGTCTGCCGACC 
CCAACATCCGGGCTCTGCTCTTTGTGCTGTTCCTGGGGATTTACCT 

AAACCTGATG CTGCTGCTCGTG ATCAGG GCTGATTCITGTCTCCATAAGCCCATGTATTT 

TCCTGAGTCACCTCTCnTTTGTTGATCTCTGCTTCTCT^ 

GAGAACCTCCTGTCACAGAGGAAAACCATTTCAGTAGAGGGCTGCCTGG 

25 TTGTGTTTGTCACTGCAGGGACTGAAGCCTGCCITCTCTCAGGGATGGC 

TGCTGCCATCCGCCGCCCACTACITTATGGACAGATCATGGGTAAACAGCTGTATATGCAC 
CTTGTGTGGGGCTCATGGGGACTGGGCTTTCTGGACGCACTCATCAATGTCCTCCTAGCT 
TAAACATGGTCTTTTGTGAAGCCAAAATCATTCACCACTACAGCTATGAGATGCCATCC 
CCTCCCTCTGTCCTGCTCTGATATCTCCAGAAGCCTCATCGTTTTGCTCTGCT 

30 TACATGGGCTGGGAAACirCCTTTTGGTCTTCTTATCCTACA 

CTAAGCATCAGCTCTACCTCGGGCAGAAGCAAGGCCITCTCCAGCT 

CTGCAGTGACACTTTACTATGGCTCAGGTTTGCTCCGCCATCTCATGCCAAACTCAGGTT^ 
CCCCATAGAGTTGATCTTCTCTGTGCAGTATACTGTAGTCACTCCCATGCTGAATTCCCTCA 
TCTATAGCCTGAAAAATAAGGAAGTGAAGGTAGCTCTGAAAAGAACTTTGG 
35 TGCAATATACCAGACGTTGA (SEQ ID NO: 512) 
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CLAIMS 

What is Claimed: 

1. An isolated nucleic acid sequence selected from the group consisting 

of: 

5 (i) an isolated nucleotide sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
10 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
, NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ JD NO: 68, SEQ ID NO: 70, SEQ ID 

NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
15 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 1 00, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 1 12, SEQ ID NO: 1 14, SEQ ID NO: 1 16, SEQ ID NO: 1 1 8, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
20 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
25 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
30 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
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NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
5 NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 31 8, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
10 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
15 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
20 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
25 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510; and SEQ ID NO: 512, or a fragment thereof 
which comprises at least 75 nucleotides; 
30 (ii) an isolated cDNA or an insoluble RNA transcribed therefrom that encodes a 
polypeptide having an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
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ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID.NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
5 ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
ID NO: 91 , SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
10 SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID 
NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
1 5 NO: 1 55, SEQ ID NO: 1 57, SEQ ID NO: 1 59, SEQ ID NO: 1 61 , SEQ ID NO: 1 63, 
SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 
SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 
20 SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 
NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
25 NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, 
SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID 
NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
30 SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ED NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 

-201- 



BNSDOCID: <WO 01 68805A2J_> 



WO 01/68805 



PCT/US01/07771 



SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ JD 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
5 SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 
NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
10 NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID NO: 415, 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 
SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
1 5 SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 
NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
20 NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 5 1 1, or a fragment thereof 
which encodes at least 25 contiguous amino acids of said polypeptide; 
. (iii) a nucleic acid sequence that comprises at least 30% sequence identity with an 
isolated nucleic acid sequence selected from the group consisting of: SEQ ID NO: 2, 
25 SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, 
SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, 
SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, 
SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, 
SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, 
30 SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, 
SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, 
SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, 
SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, 
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SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID 
NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 1 12, SEQ ID NO: 1 14, SEQ ID NO: 1 16, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
5 SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ED NO: 172, SEQ ID 
10 NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
1 5 SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
20 NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
25 SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
30 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
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NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 

SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 

SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
5 NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 

SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
10 SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ JD NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 

i 

SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512, or to a fragment thereof 
15 which comprises at least 100 contiguous nucleotides thereof; 

(iv) a nucleic acid sequence that encodes a polypeptide having at least 40% 
sequence identity at the amino acid level with a polypeptide having an amino acid 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 
20 NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NOr59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
25 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
30 SEQ ID NO: 115, SEQ ID NO: 1 17, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
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SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 

SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
5 SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 

SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 

SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
10 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 

SEQ ID NO: 241, SEQ ID NO: 243; SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 

SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
15 SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ED NO: 293, 

SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 

SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
20 NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 

SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ED NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 

SEQ ID NO: 349, SEQ ED NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
25 SEQ ID NO: 367, SEQ ED NO: 369, SEQ ED NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ED NO: 377, SEQ ED NO: 379, SEQ ID NO: 381, SEQ ED NO: 383, 

SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ED NO: 397, SEQ ED NO: 399, SEQ ID NO: 401, 

SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ED 
30 NO: 411, SEQ ID NO: 413, SEQ ED NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 

SEQ ED NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ED NO: 433, SEQ ED NO: 435, SEQ ID NO: 437, 

SEQ ID NO: 439, SEQ ID NO: 441, SEQ ED NO: 443, SEQ ID NO: 445, SEQ ED 
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NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
5 NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a nucleic acid sequence encoding at least 50 contiguous 

amino acid residues thereof; 
1 0 (v) an isolated nucleic acid sequence which encodes an olfactory receptor or a 
fragment thereof that specifically hybridizes and exhibits at least 30% sequence 
identity under stringent conditions to a nucleic acid sequence selected from the group 
consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID 
NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID 
15 NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID 
NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID 
NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID 
NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID 
NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID 
20 NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID 
NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID 
NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID 
NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, 
SEQ ID NO: 110, SEQ ID NO: 1 12, SEQ ID NO: 1 14, SEQ ID NO: 1 16, SEQ ID 
25 NO: 1 18, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, 
SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID 
NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, 
SEQ ID NO: 1 46, SEQ ID NO: 1 48, SEQ ID NO: 1 50, SEQ ID NO: 1 52, SEQ ID 
NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, 
30 SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID 
NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, 
SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID 
NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, 
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SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID 
NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, 
SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID 
NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, 
5 SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID 
NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, 
SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID 
NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, 
SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ED NO: 278, SEQ ID 
10 NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, 
SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID 
NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, 
SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID 
NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID, NO: 322, SEQ ID NO: 324, 
15 SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID 
NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, 
SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID 
NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, 
SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID 
20 NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, 
SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID 
NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, 
SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID 
NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, 
25 SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID 
NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, 
SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID 
NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ED NO: 450, 
SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID 
30 NO: 460, SEQ ED NO: 462, SEQ ID NO: 464, SEQ ED NO: 466, SEQ ID NO: 468, 
SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ED NO: 476, SEQ ID 
NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ED NO: 484, SEQ ED NO: 486, 
SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID 
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NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, 
SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512; 
(vi) an isolated nucleic acid sequence that specifically hybridizes to (i) or a portion 
thereof under stringent hybridization conditions that is at least 20-30 nucleotides in 
5 length; and 

(vii) a naturally occurring allelic or synthetic variant of a nucleic acid sequence 
according to (i) or (ii), containing at least one substitution, deletion or addition 

mutation in the coding region. 

10 2. The isolated nucleic acid sequence of Claim 1 which is selected from 

the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID 
NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID 
NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID 
NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID 

15 NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID 
. NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID 
NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID 
NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID 
NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID 

20 NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID 
NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, 
SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID 
NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, 
SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID 

25 NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, 
SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID 
NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, 
SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID 
NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, 

30 SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID 
NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ED NO: 194, SEQ ID NO: 196, 
SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID 
NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, 
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SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID 
" NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, 
SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID 
NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, 
5 SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID 
NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, 
SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID 
NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, 
SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID 

10 NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, 
SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID 
NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, 
SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID 
NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, 

15 SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID 
NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, 
SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID 
NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, 
SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID 

20 NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, 
SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID 
NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, 
SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID 
NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, 

25 SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ED 
NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, 
SEQ ID NO: 450, SEQ ED NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID 
NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ED NO: 466, 
SEQ ED NO: 468, SEQ ED NO: 470, SEQ ED NO: 472, SEQ ED NO: 474, SEQ ED 

30 NO: 476, SEQ ED NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ED NO: 484, 
SEQ ED NO: 486, SEQ ED NO: 488, SEQ ED NO: 490, SEQ ED NO: 492, SEQ ED 
NO: 494, SEQ ED NO: 496, SEQ ED NO: 498, SEQ ID NO: 500, SEQ ED NO: 502, 
SEQ ED NO: 504, SEQ ID NO: 506, SEQ ED NO: 508, SEQ ED NO: 510 and SEQ ED 
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NO: 512 or a fragment thereof which comprises at least 75 contiguous nucleotides 
thereof. 

3. The isolated nucleic acid sequence of Claim 1 which encodes a 
5 polypeptide having an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
10 ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
15 ID NO: 91 , SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID 
NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
20 NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 
25 SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 
SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 
30 NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, 
SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID 
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NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 

5 NO: 299, SEQ ID NO: 301, SEQ ED NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 

10 SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ED NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ED NO: 361, 
SEQ ED NO: 363, SEQ ED NO: 365, SEQ ED NO: 367, SEQ ED NO: 369, SEQ ED 
NO: 371, SEQ ED NO: 373, SEQ ED NO: 375, SEQ ED NO: 377, SEQ ED NO: 379, 
SEQ ED NO: 381, SEQ ED NO: 383, SEQ ED NO: 385, SEQ ID NO: 387, SEQ ED 

15 NO: 389, SEQ ED NO: 391, SEQ ID NO: 393, SEQ ED NO: 395, SEQ ED NO: 397, 
SEQ ED NO: 399, SEQ ED NO: 401, SEQ ED NO: 403, SEQ ED NO: 405, SEQ ED 
NO: 407, SEQ ED NO: 409, SEQ ED NO: 411, SEQ ED NO: 413, SEQ ED NO: 415, 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ED NO: 421, SEQ ED NO: 423, SEQ ED 
NO: 425, SEQ ED NO: 427, SEQ ED NO: 429, SEQ ED NO: 431, SEQ ED NO: 433, 

20 SEQ ED NO: 435, SEQ ED NO: 437, SEQ ED NO: 439, SEQ ED NO: 441, SEQ ED 
NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, SEQ ED NO: 449, SEQ ID NO: 451, 
SEQ ED NO: 453, SEQ ED NO: 455, SEQ ED NO: 457, SEQ ED NO: 459, SEQ ED 
NO: 461, SEQ ED NO: 463, SEQ ED NO: 465, SEQ ED NO: 467, SEQ ED NO: 469, 
SEQ ED NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, SEQ ED NO: 477, SEQ ED 

25 NO: 479, SEQ ED NO: 481, SEQ ED NO: 483, SEQ ED NO: 485, SEQ ED NO: 487, 
SEQ ED NO: 489, SEQ ED NO: 491, SEQ ED NO: 493, SEQ ID NO: 495, SEQ ED 
NO: 497, SEQ ED NO: 499, SEQ ED NO: 501, SEQ ED NO: 503, SEQ ED NO: 505, 
SEQ ED NO: 507, SEQ ED NO: 509 and SEQ ED NO: 511 or a fragment thereof 
encoding at least 25 contiguous amino acid residues of said polypeptide. 

30 

4. An isolated nucleic acid sequence having at least 30-60% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ED NO: 4, SEQ ED NO: 6, SEQ ED NO: 8, SEQ ED NO: 10, SEQ ED 
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NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
5 NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
10 ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
15 SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
20 NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
25 SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
30 NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
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NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 

5 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ED NO: 368, SEQ ED NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 

10 SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ED NO: 410, SEQ ED NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ED NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 

15 NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ED NO: 484, SEQ ID NO: 486, SEQ ED NO: 488, 

20 SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ED NO: 496, SEQ ID 
NO: 498, SEQ ED NO: 500, SEQ ED NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ED NO: 510 and SEQ ID NO: 512; or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

25 5. An isolated nucleic acid sequence having at least 60-80% sequence 

identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ED NO: 10, SEQ ID 
NO: 12, SEQ ED NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ED NO: 30, SEQ ID 

30 NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ED NO: 38, SEQ ED NO: 40, SEQ ID 
NO: 42, SEQ ED NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ED NO: 66, SEQ ID NO: 68, SEQ ED NO: 70, SEQ ED 
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NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
5 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ED NO: 154, SEQ ID 
10 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
15 SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
20 NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
25 SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
30 NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
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NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
5 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ 3D NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

10 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 

15 NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

6. An isolated nucleic acid sequence having at least 80-90% sequence 
20 identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
25 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
30 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
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SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
5 SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
10 NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ED NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
15 SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
20 NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
25 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
30 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
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NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ TD NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 

5 NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ED NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 

10 SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

7. An isolated nucleic acid sequence having at least 85% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 

15 NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 

20 NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 

25 ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 

30 SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO:156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
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SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
5 SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
10 NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
15 SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
20 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390,-SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
25 SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
. NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
30 NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
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NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512, or a fragment thereof 
5 comprising at least 1 00 contiguous nucleotides of any of said sequences. 

8. An isolated nucleic acid sequence having at least 90% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
10 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
15 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
20 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ED 
25 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ' ED NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
. NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
30 SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ED NO: 208, SEQ ED 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ED NO: 220, SEQ ID NO: 222, SEQ ED NO: 224, SEQ ED NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ED NO: 236, 
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SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
5 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ED NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
30 NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 



20 
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9. An isolated nucleic acid sequence according to Claim 1 which encodes 
a polypeptide having at least 40-60% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NQ: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
5 NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
10 NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
15 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
20 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
25 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 
30 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
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NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 
SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
5 NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 
NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 

10 SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 

15 NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
20 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 47.5, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, . SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
25 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

10. An isolated nucleic acid sequence according to Claim 1 which encodes 
30 a polypeptide having at least 60-70% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
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NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 

5 NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 1 03, SEQ ID NO: 1 05, SEQ ID NO: 1 07, SEQ ID NO: 1 09, SEQ ID NO: 1 1 1 , 

10 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

15 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

20 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

25 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

30 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
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SEQ ID NO: 329, SEQ ID.NO: 331, SEQ ID,.NO: 3-33,-SEQ'K> NO: 335, SEQ ID 
NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
5 SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 

10 NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID' NO: 451, SEQ ID NO: 453, 

15 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 

20 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

1 1 . An isolated nucleic acid sequence according to Claim 1 which encodes 
25 a polypeptide having at least 70-80% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
30 NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
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NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 

5 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

10 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

15 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

20 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

25 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

30 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
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NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
5 NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

10 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 

15 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

12. An isolated nucleic acid sequence according to Claim 1 which encodes 
20 a polypeptide having at least 80-90% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23; SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
, 25 NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NOr75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
30 NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
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NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
5 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ. ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
10 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 
15 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 
20 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 
25 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ED NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
30 SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
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SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
5 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
10 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

13. An isolated nucleic acid sequence according to Claim 1 which encodes 

15 a polypeptide having about 90-99% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 

20 NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ © NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 

25 NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
. NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 

30 SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
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SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
5 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 
10 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID -NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 
15 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 
20 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
25 SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
30 NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
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NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 4S1, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
5 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 51 1 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

14. An isolated nucleic acid sequence which exhibits at least 50% 
10 sequence identity with a nucleic acid sequence selected from the group consisting of: 
SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ 
ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ 
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ 
ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ 
15 ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ 
ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ 
ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ 
ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ 
ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ 
20 ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, 
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID 
NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, 
SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID 
NO: 128, SEQ ID NO: 130, SEQ ED NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, 
25 SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID 
. NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, 
SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID 
NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, 
SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID 
30 NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, 
SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID 
NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, 
SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID 
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NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, 
SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID 
NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, 
SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID 
5 NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, 
SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID 
NO: 272, SEQ ID NO: 274, SEQ JD NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, 
SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID 
NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, 
10 SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID 
NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, 
SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID 
NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, 
SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID 
15 NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, 
SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID 
NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, 
SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID 
NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, 
20 SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID 
NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, 
SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID 
NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, 
SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID 
25 NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, 
SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID 
NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, 
SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID 
NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, 
30 SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID 
NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, 
SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID 
NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid 
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sequence which exhibits at least 50% sequence identity to a fragment comprising at 
least 100 contiguous nucleotides of said nucleic acid sequence. 

15. An isolated nucleic acid sequence which exhibits at least 60% 
5 sequence identity with a nucleic acid sequence selected from the group consisting of: 
SEQ ID NO: 2, SEQ ED NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ 
ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ 
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ 
ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ 
10 ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ 
ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ 
ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ 
ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ 
ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ 
15 ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, 
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID 
NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, 
SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID 
NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, 
20 SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID 
NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, 
SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID 
NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, 
SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID 
25 NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, 
SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID 
NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, 
SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID 
NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, 
30 SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID 
NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, 
SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID 
NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, 
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SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID 
NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, 
SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID 
NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, 
5 SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID 
NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, 
SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID 
NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, 
SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID 
10 . NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, 
SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID 
NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, 
SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID 
NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, 
15 SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID 
NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, 
SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID 
NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, 
SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID 
20 NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, 
SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID 
NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, 
SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID 
NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, 
25 SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID 
NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, 
SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID 
NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid 
sequence which exhibits at least 60% sequence identity to a fragment comprising at 
30 least 100 contiguous nucleotides of said nucleic acid sequence. 

16. An isolated nucleic acid sequence that exhibits at least 70% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
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NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ED NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
5 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
10 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134; SEQ ID NO: 136, SEQ ID 
15 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ED 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
20 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ED NO: 196, SEQ ED NO: 198, SEQ ED NO: 200, 
SEQ ED NO: 202, SEQ ED NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ED NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ED NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
25 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
30 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
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SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 

5 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 

10 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 

15 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

20 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 70% sequence identity with a fragment thereof comprising at least 100 

25 contiguous nucleotides thereof. 

17. An isolated nucleic acid sequence that exhibits at least 80% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
30 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
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NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
5 NO: 92, SEQ ID NO: 94, SEQ ED NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
10 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
15 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
20 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
25 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ TD NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
30 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
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NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 

5 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ED NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 

10 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

15 NO: 480, SEQ ID NO: 482, SEQ ED NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 80% sequence identity with a fragment thereof comprising at least 100 

20 contiguous nucleotides thereof. 

18. An isolated nucleic acid sequence that exhibits at least 85% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

25 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

30 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ED NO: 90, SEQ ED 
NO: 92, SEQ ED NO: 94, SEQ ID NO: 96, SEQ ED NO: 98, SEQ ED NO: 100, SEQ 
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ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
5 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: i82, 

10 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NQ: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

15 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, . SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

20 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

25 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
. SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

30 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
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SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
5 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

10 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ED NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 85% sequence identity with a fragment thereof comprising at least 100 

15 contiguous nucleotides thereof. 

19. An isolated nucleic acid sequence that exhibits at least 90% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

20 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 1 8, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

25 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ED NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ED NO: 98, SEQ ED NO: 100, SEQ 
ED NO: 102, SEQ ED NO: 104, SEQ ED NO: 106, SEQ ED NO: 108, SEQ ED NO: 110, 

30 SEQ ED NO: 112, SEQ ED NO: 114, SEQTD NO: 116, SEQ ED NO: 118, SEQ ED 
NO: 120, SEQ ED NO: 122, SEQ ED NO: 124, SEQ ID NO: 126, SEQ ED NO: 128, 
SEQ ED NO: 130, SEQ ED NO: 132, SEQ ED NO: 134, SEQ ED NO: 136, SEQ ED 
NO: 138, SEQ ED NO: 140, SEQ ED NO: 142, SEQ ED NO: 144, SEQ ED NO: 146, 
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SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
5 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

10 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, , 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

15 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

20 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

25 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 

30 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ED NO: 414, SEQ ID NO: 416, 
" SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
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NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
5 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 90% sequence identity with a fragment thereof comprising at least 100 
10 contiguous nucleotides thereof. 

, 20. An isolated nucleic acid sequence that exhibits at least 95% sequence 

identity with a nucleic acid sequence selected from the group -consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

15 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ED NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

20 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ K> NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 1 02, SEQ ID NO: 1 04, SEQ ID NO: 1 06, SEQ ID NO: 1 08, SEQ ID NO: 1 1 0, 

25 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

30 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
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NO: 192, SjEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
5 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
10 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
15 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
. NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
20 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
25 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
30 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 



-242- 



WO 01/68805 



PCT/US01/07771 



SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 95% sequence identity with a fragment thereof comprising at least 100 
5 contiguous nucleotides thereof. 

21. An isolated nucleic acid sequence that exhibits about 96-99% sequence 
identity with a nucleic acid sequence encoding an olfactory receptor selected from the 
group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, 

10 SEQ ID NO: 10, SEQ ED NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, 
SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, 
SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, 
SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, 
SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, 

1 5 SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, 
SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, 
SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, 
SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, 
SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID 

20 NO: 108, SEQ ID NO: 110, SEQ DD NO: 1 12, SEQ ID NO: 1 14, SEQ ID NO: 1 16, 
SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID 
NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ED NO: 134, 
SEQ ID NO: 136, SEQ ED NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID 
NO: 144, SEQ ID NO: 146, SEQ ED NO: 148, SEQ ED NO: 150, SEQ ED NO: 152, 

25 SEQ ED NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ED NO: 160, SEQ ED 
NO: 162, SEQ ED NO: 164, SEQ ED NO: 166, SEQ ED NO: 168, SEQ ID NO: 170, 
SEQ ID NO: 172, SEQ ED NO: 174, SEQ ED NO: 176, SEQ ID NO: 178, SEQ ID 
NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, 
SEQ ID NO: 190, SEQ ED NO: 192, SEQ ID NO: 194, SEQ ED NO: 196, SEQ ED 

30 NO: 198, SEQ ED NO: 200, SEQ ID NO: 202, SEQ ED NO: 204. SEQ ID NO: 206, 
SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID 
NO: 216, SEQ ED NO: 218, SEQ ED NO: 220, SEQ ID NO: 222, SEQ ED NO: 224, 
SEQ ED NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ED NO: 232, SEQ ED 
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NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, 
SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID 
NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, 
SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID 
5 NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, 
SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID 
NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, 
SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID 
NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, 
10 SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID 
NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, 
SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID 
NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, 
SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID 
15 NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, 
SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID 
NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, 
SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID 
NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, 
20 SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID 
NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ED NO: 422, 
SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID 
NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, 
SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID 
25 NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, 
t SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID 
NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, 
SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ED 
NO: 486, SEQ ED NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, 
30 SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ED NO: 502, SEQ ID 
NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 
or a fragment having at least 96-99% sequence identity with a fragment thereof 
comprising at least 100 contiguous nucleotides thereof. 
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22. A nucleic acid sequence which encodes for a functional olfactory 
receptor polypeptide, wherein said nucleic acid sequence comprises a portion which is 
at least 100 nucleotides in length and exhibits at least 40% sequence identity with at 
5 least 100 contiguous nucleotides of a portion of an olfactory receptor encoding a 
nucleic acid sequence selected from the group consisting of: SEQ ID NO: 2, SEQ ID 
NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID 
NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID 
NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID 
10 NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID 
NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID 
NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID 
NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID 
NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID 
15 NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID 
NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ 
ID NO: 1 04, SEQ ID NO: 1 06, SEQ ID NO: 1 08, SEQ ID NO: 1 1 0, SEQ ID NO: 1 12, 
SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID 
NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, 
20 SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID 
NO: 140, SEQ ED NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, 
SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID 
NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, 
SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID 
25 NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, 
SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID 
NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, 
SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID 
NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, 
30 SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID 
NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, 
SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID 
NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, 
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SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID 
NO: 266, SEQ ID NO: 268, SEQ ED NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, 
SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID 
NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, 
5 SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID 
NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, 
SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID 
NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, 
SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID 
10 NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, 
SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID 
NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, 
SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID 
NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, 
15 SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID 
NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, 
SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID 
NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, 
SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID 
20 NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, 
SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID 
NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, 
SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ED 
NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, 
25 SEQ ED NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID 
NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ED NO: 488, SEQ ID NO: 490, 
SEQ ED NO: 492, SEQ ED NO: 494, SEQ ED NO: 496, SEQ ID NO: 498, SEQ ID 
NO: 500, SEQ ID NO: 502, SEQ ED NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, 
SEQ ID NO: 510 and SEQ ID NO: 512. 

30 

23. The nucleic acid sequence of Claim 22 which is a chimeric nucleic acid 
sequence, wherein said nucleic acid sequence is produced by combining portions of at 
least two different G protein-coupled receptors. 
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24. The chimeric nucleic acid sequence of Claim 23 wherein said two 
different G protein-coupled receptors are olfactory receptors. 

5 25. The chimeric nucleic acid sequence of Claim 23 wherein said chimeric 

sequence contains at least 200 contiguous nucleotides that are at least 40% identical to 
a portion of one of said olfactory receptor encoding nucleic acid sequences. 

26. An isolated nucleic acid sequence according to Claim 1, wherein said 
10 isolated nucleic acid sequence is directly or indirectly attached to a nucleic acid 

sequence that encodes a detectable polypeptide. 

27. The nucleic acid sequence of Claim 26, wherein said detectable 
polypeptide is green fluorescent protein, or a fragment or variant thereof. 

15 

28. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 40% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO:' 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 

20 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 

25 NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 

30 NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
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NO: 153, SEQ ID NO: 155, SEQ ED NO: 157, SEQ ED NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ED NO: 169, SEQ ID 
NO: 171, SEQ ED NO: 173, SEQ ED NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ED NO: 187, SEQ ID 
5 NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ED NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ED NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ED NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ED NO: 231, SEQ ID NO: 233, 
10 SEQ ID NO: 235, SEQ ED NO: 237, SEQ ED NO: 239, SEQ ED NO: 241, SEQ ED 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ED NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
15 NO: 279, SEQ ID NO: 281, SEQ ID NO: 283,. SEQ ED NO: 285, SEQ ED NO: 287, 
SEQ ID NO: 289, SEQ ED NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ED NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ED NO: 319, SEQ ID NO: 321, SEQ ED NO: 323, 
20 SEQ ED NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ED NO: 339, SEQ ED NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ED NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ED NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ED NO: 365, SEQ ED NO: 367, SEQ ED 
25 NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
. SEQ ID NO: 379, SEQ ID NO: 381, SEQ ED NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ED NO: 397, SEQ ED NO: 399, SEQ ID NO: 401, SEQ ED NO: 403, SEQ ED 
NO: 405, SEQ ED NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
30 SEQ. ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ED 
NO: 423, SEQ ED NO: 425, SEQ ID NO: 427, SEQ ED NO: 429, SEQ ED NO: 431, 
SEQ ED NO: 433, SEQ ED NO: 435, SEQ ID NO: 437, SEQ ED NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ED NO: 447, SEQ ID NO: 449, 
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SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID, NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 

5 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 

1 0 translocation of said polypeptide on the surface of a cell. 

29. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 50% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
15 NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
20 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
25 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
30 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
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NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
5 NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: -255, SEQ ED NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 

10 SEQ ID NO: 271, SEQ K> NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 

15 NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ E> NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 

20 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

25 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 

30 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
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SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
5 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

30. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 60% sequence identity with a polypeptide selected from the group 

10 consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 

15 NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85~ SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 

20 NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 

25 SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ED NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 

30 NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211', SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ JD NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
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NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
5 NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
10 SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
15 NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
20 SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ DD 
25 NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
. SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
30 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ED NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
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is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

31. An isolated nucleic acid sequence which encodes a polypeptide that 

5 exhibits at least 70% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 

10 NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
, NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 

NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 

15 NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 

20 NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 

25 SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 

30 NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
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NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
5 NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
10 SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
15 NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
20 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
25 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
. SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
30 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 
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32. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 80% sequence identity with a polypeptide selected from frie group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
5 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
10 NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
15 NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
20 SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
25 NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
30 SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 

-255- 



BNSDOCID. <WO_0168805A2_L> 



WO 01/68805 



PCT/US01/07771 



SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
5 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 

10 NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 

15 SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 

20 NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 

25 SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

30 '33. An isolated nucleic acid sequence which encodes a polypeptide that 

exhibits at least 85% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
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NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
5 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ED NO: 95, SEQ ED NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ED NO: 103, SEQ ED NO: 105, SEQ ED NO: 107, 

10 SEQ ID NO: 1 09, SEQ ED NO: 111, SEQ ED NO: 1 13, SEQ ED NO: 115, SEQ ED 
NO: 117, SEQ ED NO: 119, SEQ ED NO: 121, SEQ ED NO: 123, SEQ ED NO: 125, 
, SEQ ID NO: 127, SEQ ED NO: 129, SEQ ED NO: 131, SEQ ED NO: 133, SEQ ED 

NO: 135, SEQ ED NO: 137, SEQ ED NO: 139, SEQ ED NO: 141, SEQ ID NO: 143, 
SEQ ED NO: 145, SEQ ED NO: 147, SEQ ID NO: 149, SEQ ED NO: 151, SEQ ED 

15 NO: 153, SEQ ED NO: 155, SEQ ED NO: 157, .SEQ ED NO: 159, SEQ ED NO: 161, 
SEQ ED NO: 163, SEQ ID NO: 165, SEQ ED NO: 167, SEQ ED NO: 169, SEQ ED 
NO: 171, SEQ ED NO: 173, SEQ ED NO: 175, SEQ ED NO: 177, SEQ ED NO: 179, 
SEQ ED NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ED NO: 187, SEQ ED 
NO: 189, SEQ ED NO: 191, SEQ ED NO: 193, SEQ ED NO: 195, SEQ ED NO: 197, 

20 SEQ ED NO: 199, SEQ ID NO: 201, SEQ ED NO: 203, SEQ ED NO: 205, SEQ ED 
NO: 207, SEQ EO NO: 209, SEQ ID NO: 211, SEQ ED NO: 213, SEQ ID NO: 215, 
SEQ ED NO: 217, SEQ ED NO: 219, SEQ ED NO: 221, SEQ ED NO: 223, SEQ ED 
NO: 225, SEQ ED NO: 227, SEQ ED NO: 229, SEQ ED NO: 231, SEQ ID NO: 233, 
SEQ ED NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ED NO: 241, SEQ ED 

25 NO: 243, SEQ ED NO: 245, SEQ ED NO: 247, SEQ ED NO: 249, SEQ ID NO: 251, 
SEQ ED NO: 253, SEQ ED NO: 255, SEQ ED NO: 257, SEQ ID NO: 259, SEQ ED 
NO: 261, SEQ ED NO:, 263, SEQ ED NO:, 265, SEQ ED NO: 267, SEQ ED NO: 269, 
SEQ ED NO: 271, SEQ ID NO: 273, SEQ ED NO: 275, SEQ ED NO: 277, SEQ ED 
NO: 279, SEQ ED NO: 281, SEQ ED NO: 283, SEQ ED NO: 285, SEQ ID NO: 287, 

30 SEQ ED NO: 289, SEQ ED NO: 291, SEQ ED NO: 293, SEQ ED NO: 295, SEQ ED 
NO: 297, SEQ ED NO: 299, SEQ ED NO: 301, SEQ ED NO: 303, SEQ ED NO: 305, 
SEQ ED NO: 307, SEQ ID NO: 309, SEQ ED NO: 311, SEQ ED NO: 313, SEQ ED 
NO: 315, SEQ ED NO: 317, SEQ ED NO: 319, SEQ ED NO: 321, SEQ ID NO: 323, 
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SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
5 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

10 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 

15 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 

20 NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

25 

34. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 90% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
30 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
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NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ED NO: 95, SEQ ID NO: 97, SEQ ID 
5 NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 

10 SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 

15 NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ED NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ED NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 

20 SEQ ID NO: 235, SEQ ED NO: 237, SEQ ED NO: 239, SEQ ED NO: 241, SEQ ID 
NO: 243, SEQ ED NO: 245, SEQ ED NO: 247, SEQ ED NO: 249, SEQ ED NO: 251, 
SEQ ED NO: 253, SEQ ED NO: 255, SEQ ED NO: 257, SEQ ED NO: 259, SEQ ID 
NO: 261, SEQ ED NO:, 263, SEQ ED NO:, 265, SEQ ED NO: 267, SEQ ED NO: 269, 
SEQ ED NO: 271, SEQ ID NO: 273, SEQ ED NO: 275, SEQ ED NO: 277, SEQ ED 

25 NO: 279, SEQ ED NO: 281, SEQ ED NO: 283, SEQ ED NO: 285, SEQ ED NO: 287, 
SEQ ED NO: 289, SEQ ED NO: 291, SEQ ED NO: 293, SEQ ED NO: 295, SEQ ED 
NO: 297, SEQ ED NO: 299, SEQ ED NO: 301, SEQ ED NO: 303, SEQ ED NO: 305, 
SEQ ED NO: 307, SEQ ED NO: 309, SEQ ED NO: 311, SEQ ED NO: 313, SEQ ED 
NO: 315, SEQ ED NO: 317, SEQ ED NO: 319, SEQ ED NO: 321, SEQ ED NO: 323, 

30 SEQ ED NO: 325, SEQ ED NO: 327, SEQ ED NO: 329, SEQ ED NO: 331, SEQ ED 
NO: 333, SEQ ED NO: 335, SEQ ED NO: 337, SEQ ED NO: 339, SEQ ID NO: 341, 
SEQ ED NO: 343, SEQ ED NO: 345, SEQ ED NO: 347, SEQ ED NO: 349, SEQ ED 
NO: 351, SEQ ED NO: 353, SEQ ED NO: 355, SEQ ED NO: 357, SEQ ED NO: 359, 
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SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
5 SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 

10 NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 

15 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID' NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally . 
is directly or indirectly attached to a sequence that facilitates the expression and/or 

20 translocation of said polypeptide on the surface of a cell. 

35. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits about 90-99% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 

25 NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 

30 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
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NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
5 NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO:. 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 

10 SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 

15 NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ED NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 

20 SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299; SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 

25 NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 

30 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
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SEQ JDD NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
5 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 

10 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 

15 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. " 

36. The isolated nucleic acid sequence according to Claim 26, wherein said 
isolated nucleic acid sequence is operably linked to a constitutive promoter. 

20 

37. The isolated nucleic acid sequence according to Claim 1, wherein said 
isolated nucleic acid sequence is operably linked to a regulatable promoter. 

38. The isolated nucleic acid sequence of Claim 1, wherein said isolated 
25 nucleic acid sequence is directly or indirectly attached to a nucleic acid sequence 

t encoding a mammalian rhodopsin polypeptide or a fragment thereof. 

39. An isolated nucleic acid molecule comprising a nucleotide sequence 
that encodes a fragment of at least 60 contiguous amino acids of a polypeptide having 

30 an amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ 
ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
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NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
5 NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 

10 NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 

15 SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 

20 NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 
NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 

25 SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 
SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 

30 NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

-263- 



BNSDOCID: <WO 0168805A2_I_> 



WO 01/68805 PCT/US01/07771 

NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
5 NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 

10 SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 

15 NO: 463, SEQ ID NO: 465, SEQ ID NO: 467,. SEQ ED NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489,. 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 

20 SEQ ID NO: 509, and SEQ ID NO: 5 1 1 . 

40. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 100 amino acids. 

25 41. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 

, sequence encodes at least 150 amino acids. 

42. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 200 amino acids. 

30 

43. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 250 amino acids. 
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44. The isolated nucleic acid molecule of Claim 39, wherein the 
polypeptide is an olfactory G protein-coupled receptor. 

45. The isolated nucleic acid molecule of Claim 39, wherein the expression 
5 product binds an odorant. 

46. The isolated nucleic acid molecule of Claim 1 comprising a nucleotide 
sequence selected from the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ 
ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID 

10 NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID 
NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID 
NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID 
NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID 
NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID 

15 NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID 
NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID 
NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID 
NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ 
ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 1 12, SEQ ID NO: 1 14, 

20 SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID 
NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, 
SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID 
NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, 
SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID 

25 NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, 
. SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID 
NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, 
SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID 
NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, SEQ ED NO: 202, SEQ ID NO: 204. 

30 SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID 
NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, 
SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID 
NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, 
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SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID 
NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, 
SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID 
NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, 
5 SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282,. SEQ ID NO: 284, SEQ ID 
NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, 
SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID 
NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, 
SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID 
10 NO: 322, SEQ.ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, 
SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID 
NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, 
SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID 
NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, 
15 SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID 
NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, 
SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID 
NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, 
SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID 
20 NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, 
SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID 
NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, 
SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID 
NO: 448, SEQ ED NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, 
25 SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID 
. NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, 
SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID 
NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, 
SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID 
30 NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 
and SEQ ID NO: 512. 
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47. An expression vector that comprises a nucleic acid sequence according 
to Claim 1. 

48. The expression vector of Claim 47, wherein said vector is a 
5 mammalian, yeast, bacterial or insect expression vector. 

49. A cell which is transfected or transformed with at least one nucleic acid 
sequence according to Claim 1. 

10 50. A mammalian cell according to Claim 49. 

51. A human cell according to Claim 50. 

52. A yeast or insect cell according to Claim 49. 

15 

53. The mammalian cell according to Claim 49 which is selected from the 
group consisting of: an olfactory cell, Chinese hamster ovary cell, baby hamster 
kidney cell, and a myeloma cell. 

20 54. A solid phase comprising at least one isolated nucleic acid sequence 

according to Claim 1 . 

55. A solid phase comprising at least one isolated nucleic acid sequence 
according to Claim 1, wherein the solid phase is attached to an array comprising at 

25 least one additional nucleic acid sequence. 

56. The solid phase according to Claim 55 which comprises an array of at 
least 4 different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 



30 



57. The solid phase according to Claim 55 which comprises at least 10 
different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 
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58. The solid phase according to Claim 55 which comprises at least 50 
different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 

5 

59. The solid phase according to Claim 55 which comprises at least 100 
different sequences that encode olfactory receptors or fragments or variants thereof. 

60. An isolated polypeptide that is selected from the group consisting of: 
10 (i) a polypeptide comprising an amino acid sequence selected from the group 

consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
15 NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
20 NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 1 17, SEQ ID NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
25 NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
30 SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
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SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
5 SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
10 NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 31 1, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
1 5 SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
20 NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
25 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ED NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
30 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ED NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511; 
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(ii) a polypeptide comprising an amino acid sequence that exhibits at least 40% 
sequence identity with an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 1 1 , SEQ ID NO: 1 3, SEQ ID NO: 1 5, SEQ ID NO: 1 7, SEQ ID NO: 1 9, SEQ 
5 ID NO: 21 , SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
ID NO: 41 , SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
10 ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 

SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID 
15 NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 

SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 

SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
20 SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 

SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 

SEQ ID NO: 201, SEQ ID-NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
25 NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 

SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 
NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 

SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, 
30 SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID 
NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 

SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
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SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 31 1, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
5 SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
10 NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 
NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, 
15 SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 
SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
20 NO: 461 , SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 
NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
25 SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511; 

(iii) a polypeptide comprising an amino acid sequence that exhibits at least 60% 
sequence identity with a fragment of a polypeptide according to (i) which fragment is 

at least 40 amino acids in length; 

(iv) a chimeric polypeptide that comprises a portion of a polypeptide according to 
30 (i) or (ii) that is at least 40 amino acids in length and a portion of at least one other G 

protein-coupled receptor; and 

(v) a variant of a polypeptide according to (i) which differs by said polypeptide by 

at least one substitution, addition or deletion modification. 
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61. An isolated polypeptide according to Claim 60 wherein such 
polypeptide exhibits at least 70% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
5 ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
10 NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO:' 101, SEQ ID NO: 103, SEQ 
15 ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
20 SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
25 NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
30 SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 

-272- 



BNSOOCID; <WO 01 6880SA2J_> 



WO 01/68805 



PCT/US01/07771 



SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
5 SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 

10 NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 

15 SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 

20 NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 

25 SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a fragment thereof which is at least 50 amino acids. 

62. An isolated polypeptide according to Claim 60 wherein said 
30 polypeptide exhibits at least 80% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
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NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61 , SEQ ID NO: 63, SEQ ID 
5 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
10 SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155^ SEQ ID NO: 157, SEQ ID 
15 NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
20 SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
25 NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
. SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
30 SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ 3D NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
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SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 

5 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ED NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 

10 NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 

15 SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ED NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ED NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ED NO: 497, SEQ ED NO: 499, SEQ ID 

20 NO: 501, SEQ ED NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 511 or a fragment thereof which is at least 50 amino acids. 

63. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits at least 90% sequence identity with a polypeptide having a 

25 sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ED NO: 17, SEQ ID NO: 19, SEQ ED NO: 21, SEQ ED NO: 23, SEQ ED 
NO: 25, SEQ ID NO: 27, SEQ ED NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 

30 NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 5 1 , SEQ ID NO: 53, SEQ ED 
NO: 55, SEQ ID NO: 57, SEQ ED NO: 59, SEQ ED NO: 61, SEQ ED NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ED NO: 69, SEQ ID NO: 71, SEQ ED NO: 73, SEQ ED 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ED NO: 81, SEQ ID NO: 83, SEQ ED 
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NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
5 NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
10 SEQ ED NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
15 NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
20 SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
25 NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
30 SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
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SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 

5 SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 

10 NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 

15 and SEQ ID NO: 5 1 1 or a fragment thereof which is at least 50 amino acids. ( 

64. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits about 80-90% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 

20 ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 

25 NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ED 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 

30 ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ED NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
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NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
5 NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
10 SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
15 NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
20 SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
25 NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
30 SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
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SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
5 SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a fragment thereof which is at least 50 amino acids. 

10 

65. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits at least 90-95% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
15 NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
20 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
25 SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
30 NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
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NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
5 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
10 SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
15 NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
20 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
25 NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
30 SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
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SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ H> NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a fragment thereof which is at least 50 amino acids. 

5 66. An isolated polypeptide according to Claim 60 wherein said 

polypeptide exhibits about 95-99% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ED 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 

10 NO: 25, SEQ ED NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 

15 NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 

20 NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 

25 SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 

30 NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ED NO: 247, SEQ TD 
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NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
5 NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 31 1, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
15 NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
25 NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
. SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
30 and SEQ ED NO: 511 or a fragment thereof which is at least 50 amino acids. 

67. A variant according to Claim 60(v) which comprises at least 5 
conservative amino acid substitutions. 



20 



-282- 



WO 01/68805 PCT/US01/07771 



68. A variant according to Claim 60(v) which comprises at most 5 
conservative amino acid substitutions. 

5 69. A variant according to Claim 60(v) which comprises 5 to 7 

conservative substitution modifications. 

70. A variant according to Claim 60(v) which comprises 3 to 4 
conservative substitution modifications. 

10 

71. A variant according to Claim 60(v) which comprises 1 or 2 
conservative substitution modifications. 

72. A solid phase comprising at least one directly or indirectly 
15 immobilized isolated polypeptide according to Claim 60, or a cell which expresses 

said polypeptide on the surface thereof. 

73. The solid phase of Claim 72 comprising at least 4 different 
immobilized polypeptides according to Claim 60, or a cell which expresses said 

20 polypeptide on the surface thereof. 

74. The solid phase of Claim 72 comprising at least 16 different 
immobilized polypeptides according to Claim 60, or a cell which expresses said 
polypeptide on the surface thereof. 



25 



30 



75. The solid phase of Claim 72 comprising at least 25 different 
immobilized polypeptides according to Claim 60 or a cell which expresses said 
polypeptide on the surface thereof. 

76. A method of detecting expression of an olfactory receptor gene 
comprising (a) hybridizing at least one sample with a nucleic acid according to Claim 
1 and (b) detecting expression of the olfactory receptor gene by a positive 
hybridization signal. 
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77. A method of screening a library comprising (a) hybridizing the library 
with a nucleic acid according to Claim 1 and (b) detecting one or more olfactory 
receptor clones in the library by a positive hybridization signal. 

5 

78. A recombinant polynucleotide comprising a nucleic acid according to 
Claim 1 attached directly or indirectly to a heterologous nucleic acid. 

79. An expression vector comprising the nucleic acid of Claim 1 and an 
10 operably linked heterologous nucleic acid that drives expression thereof. 

80. A trarisfected or transformed cell comprising the recombinant 
polynucleotide of Claim 78 introduced into a host cell, or a progeny thereof. 

15 81. A transgenic non-human organism comprising the recombinant 

polynucleotide of Claim 78 introduced into a cell of a host non-human organism, or a 
progeny thereof. 

82. A method of making a recombinant polynucleotide comprising ligating 
20 the nucleic acid of Claim 1 to a heterologous nucleic acid. 

83. The method of Claim 82 wherein the heterologous nucleic acid 
comprises a translational and/of transcriptional regulatory region. 

25 84. A method of making a transfected cell comprising introducing the 

recombinant polynucleotide of Claim 79 into a host cell, and propagating the host cell 
in which the recombinant polynucleotide has been introduced. 

85. A method of detecting specific binding of a putative ligand to an 
30 olfactory receptor comprising (a) contacting the putative ligand with a cell in which 
the expression vector of Claim 79 has been introduced, wherein the olfactory receptor 
is expressed by the cell thereby, and (b) directly or indirectly detecting specific 
binding between the putative ligand and the olfactory receptor. 
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86. A method of making transgenic non-human organism comprising 
introducing the recombinant polynucleotide of Claim 78 into a cell of a host non- 
human organism, or propagating the host non-human organism in which the 

5 recombinant polynucleotide has been introduced. 

87. An isolated protein molecule comprising a fragment of at least 60 
contiguous amino acids of a polypeptide having an amino acid sequence selected from 
the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID 

10 NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID 
NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID 
NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID 
NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID 
15 NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID 
NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID 
NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID 
NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID 
NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 
20 ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 113, SEQ ID NO: 1 15, 
SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID 
NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, 
SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID 
NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, 
25 SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, 
SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID 
NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ E> NO: 187, 
SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID 
30 NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, 
SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID 
NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, 
SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID 
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NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, 
SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID 
NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259; 
SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID 
5 NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, 
SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID 
NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, 
SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID 
NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, 

10 SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID 
NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, 
SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID 
NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, 
SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID 

15 NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, 
SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID 
NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, 
SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ED NO: 393, SEQ ED 
NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ED NO: 403, 

20 SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID 
NO: 413, SEQ ID NO: 415, SEQ ED NO: 417, SEQ ED NO: 419, SEQ ED NO: 421, 
SEQ ED NO: 423, SEQ ED NO: 425, SEQ ED NO: 427, SEQ ED NO: 429, SEQ ED 
NO: 431, SEQ ED NO: 433, SEQ ED NO: 435, SEQ ED NO: 437, SEQ ED NO: 439, 
SEQ ED NO: 441, SEQ ED NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, SEQ ED 

25 NO: 449, SEQ ED NO: 451, SEQ ED NO: 453, SEQ ED NO: 455, SEQ ED NO: 457, 
. SEQ ED NO: 459, SEQ ED NO: 461, SEQ ED NO: 463, SEQ ED NO: 465, SEQ ED 
NO: 467, SEQ ID NO: 469, SEQ ED NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, 
SEQ ED NO: 477, SEQ ID NO: 479, SEQ ED NO: 481, SEQ ID NO: 483, SEQ ED 
NO: 485, SEQ ED NO: 487, SEQ ED NO: 489, SEQ ED NO: 491, SEQ ID NO: 493, 

30 SEQ ED NO: 495, SEQ ED NO: 497, SEQ ED NO: 499, SEQ ED NO: 501, SEQ ED 
NO: 503, SEQ ED NO: 505, SEQ ED NO: 507, SEQ ED NO: 509 and SEQ ED NO: 
511. 
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88. The isolated protein molecule of Claim 87, wherein the fragment 
contains at least 100 amino acids. 

89. The isolated protein molecule of Claim 87, wherein the fragment 
5 contains at least 150 amino acids. 

90. The isolated protein molecule of Claim 87, wherein the fragment 
contains at least 200 amino acids. 

10 91. The isolated protein molecule of Claim 87, wherein the fragment 

contains at least 250 amino acids. 

92. The isolated protein molecule of Claim 87, which is a functional 
olfactory receptor polypeptide. 

15 

93. The isolated protein molecule of Claim 87, wherein the fragment 
specifically binds an odorant molecule. 

94. A recombinant polypeptide comprising the protein molecule of Claim 
20 87 and a heterologous peptide domain. 

95. The recombinant polypeptide of Claim 94, wherein the heterologous 
peptide domain comprises a G protein-coupled receptor transmembrane domain. 

25 96. The recombinant polypeptide of Claim 94 comprising a seven- 

transmembrane receptor with an olfactory receptor ligand-binding domain, wherein 
the olfactory receptor ligand-binding domain is a chimera of at least two different 
olfactory receptors. 

30 97. A method of detecting specific binding of a ligand to an olfactory 

receptor comprising (a) contacting the ligand with the protein of Claim 86, and (b) 
directly or indirectly detecting specific binding between the ligand and the olfactory 
receptor. 
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98. An antibody or antibody fragment that specifically binds a polypeptide 
having an amino acid sequence selected from the group consisting of: SEQ ID NO: 1, 
SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ 
5 ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ 
ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ 
ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ 
ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ 
ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ 
10 ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ 
ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ 
ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ 
ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, 
SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107; SEQ ID NO: 109, SEQ ID 
15 NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, 
SEQ ID NOrl21, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID 
NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, 
SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID 
NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ JD NO: 153, SEQ ID NO: 155, 
20 SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID 
NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, 
SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID 
NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, 
SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID 
25 NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, 
SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID 
NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, 
SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID 
NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, 
30 SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID 
NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, 
SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID 
NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, 
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SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID 
NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, 
SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID 
NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, 

5 SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID 
NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, 
SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID 
NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, 
SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID 

10 NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, 
SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID 
NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, 
SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID 
NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, 

15 SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID 
NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, 
SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID 
NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, 
SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID 

20 NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, 
SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID 
NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, 
SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID 
NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, 

25 SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID 
NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511. 

99. A method of detecting specific binding of the antibody of Claim 98 to 
an olfactory receptor comprising (a) contacting the antibody with a sample comprising 

30 the olfactory receptor and (b) detecting specific binding therebetween. 

1 00. The method of Claim 99, wherein specific binding of the antibody to a 
cell in the sample identifies the cell as an olfactory cell. 
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101. A method of screening a library of chemical compounds for 
compounds that are involved in olfactory sensation comprising contacting compounds 
in said library with at least one polypeptide according to Claim 87 and identifying 

5 compounds that specifically bind to at least one of said polypeptides. 

102. The method of Claim 101 wherein said library is a combinatorial 
chemical library. 

10 103. The method of Claim 101 wherein said library is a peptide library. 

104. The method of Claim 101 wherein said library is a peptide, encoded 
peptide, benzodiazepine, diversomer, vinylogous polypeptide, nonpeptidal 
peptidominetic, or small molecule organic compound library. 

15 

105. The method of Claim 101 wherein said library is a random 
combination of compounds. 

106. The method of Claim 101 wherein said compounds are screened by 
20 high turning point screening. 

107. The method of Claim 101 wherein said screening is effected using 
animal cells or tissues that express at least one of said polypeptides. 

25 108 - A cell-based assay for identifying molecules that interact with an 

olfactory receptor comprising: 

obtaining a cell that expresses at least one polypeptide according to Claim 60 or a 
chimeric protein comprising a portion of said protein and that of another G protein* 
coupled receptor, and which optionally expresses at least one functional G protein; 
10 contacting said cell with a molecule to be screened for its ability to modulate an 

olfactory receptor; and 
detecting whether modulation occurs. 
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109. The method of Claim 108 wherein modulation is detected based on 
changes in intracellular calcium. 



110. The method of Claim 108 wherein modulation is detected by 
5 measuring the transfer of 32P from gamma-labeled GTP to the olfactory receptor 

polypeptide. 

111. The method of Claim 108 wherein modulation is determined based on 
a comparison to a control compound known to modulate the particular olfactory 

1 0 receptor protein. 

112. The method of Claim 108 wherein the G protein is Gal 5 or Gal 6 or 
another promiscuous G protein. 

15 113. the method of Claim 108 wherein modulation is determined by 

detecting whether a change in the level of intracellular cyclic nucleotides occurs. 

114. The method of Claim 108 wherein modulation is determined based on 
the level of transcription of said olfactory polypeptide after contacting the cell with the 

20 screened compound. 

115. The method of Claim 108 when said screened compounds are 
synthesized by computer assisted drug devices based on the predicted or actual three- 
dimensional structure of the amino acid sequence of the olfactory protein or a 

25 fragment thereof. 

116. The method of Claim 108 wherein compounds that modulate olfactory 
receptor are identified based on whether they specifically bind to a olfactory receptor 
polypeptide. 

30 

117. The method of Claim 108 wherein modulation refers to the inhibition 
of olfactory receptor function. 
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118. The method of Claim 108 wherein modulation refers to the 
enhancement of olfactory receptor function. 

119. A method for representing the olfactory perception of one or more 
5 odors in one or more mammals, comprising: 

providing values Xi to X„ representative of the quantitative stimulation of each of n 

odor receptors of said mammals; and 
generating from said values a quantitative representation of odor perception, wherein 
at least one of said odor receptors is an odor receptor polypeptide having a sequence 
1 0 that is at least about 40% identical to a sequence selected from the group consisting 
of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, 
SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 1 9, 
SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, 
SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, 
15 SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, 
SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, 
SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, 
SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, 
SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, 
20 SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, 
SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID 
NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, SEQ ID NO: 1 15, SEQ ID NO: 1 17, 
SEQ ID NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID 
NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, 
25 SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID 
NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, 
SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID 
NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, 
SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID 
30 NO: 1 8 1 , SEQ ID NO: 1 83, SEQ ID NO: 1 85, SEQ ID NO: 1 87, SEQ ID NO: 1 89, 
SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID 
NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, 
SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID 
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NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, 
SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID 
NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, 
SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID 
5 NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, 
SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID 
NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ED NO: 279, 
SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID 
NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, 
10 SEQ ID NO: 299, SEQ ID NO: 301 , SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID 
NO: 307, SEQ ID NO: 309, SEQ ID NO: 3 1 1, SEQ ID NO: 313, SEQ ID NO: 315, 
SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID 
NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, 
SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID 
15 NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, 
SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ED 
NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, 
SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID 
NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ED NO: 387, 
20 SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ED 
NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, 
SEQ ED NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID 
NO: 415, SEQ ED NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, 
SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID 
25 NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ED NO: 439, SEQ ED NO: 441, 
SEQ ED NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID 
NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, 
SEQ ID NO: 461, SEQ ID NO: 463, SEQ ED NO: 465, SEQ ED NO: 467, SEQ DD 
NO: 469, SEQ ED NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, SEQ DD NO: 477, 
30 SEQ DD NO: 479, SEQ DD NO: 481, SEQ DD NO: 483, SEQ DD NO: 485, SEQ DD 
NO: 487, SEQ ED NO: 489, SEQ ED NO: 491, SEQ DD NO: 493, SEQ DD NO: 495, 
SEQ ED NO: 497, SEQ ED NO: 499, SEQ DD NO: 501, SEQ DD NO: 503, SEQ DD 
NO: 505, SEQ ED NO: 507, SEQ DD NO: 509 and SEQ ED NO: 511. 
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120. The method of claim 119, wherein said representation constitutes a 
point or a volume in n-dimensional space. 

5 121. The method of claim 119, wherein said representation constitutes a 

graph or a spectrum. 

122. The method of claim 119, wherein said representation constitutes a 
matrix of quantitative representations. 

10 

123. The method of claim 119, wherein said providing step comprises 
contacting a plurality of recombinant^ produced olfactory receptors with a test 
composition, and quantitatively measuring the interaction of said composition with 
said receptors. 

15 

124. A method for predicting the odor perception in a mammal generated by 
one or more molecules or combinations of molecules comprising: 

providing values Xi to X n representative of the quantitative stimulation of each of n 
odor receptors of said mammal, for one or more molecules or combinations of 
20 molecules yielding known odor perception in a mammal, 

generating from said values a quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 

odor perception in a mammal; 
providing values X } to X n representative of the quantitative stimulation of each of n 
*5 odor receptors of said mammal, for one or more molecules or combinations of 

molecules yielding unknown odor perception in a mammal; 
generating from said values a quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding 
unknown odor perception in a mammal; and 
0 predicting the olfactory perception in a mammal generated by one or more molecules 
or combinations of molecules yielding unknown odor perception in a mammal by 
comparing the quantitative representation of odor perception in a mamma] generated 
by one or more molecules or combinations of molecules yielding unknown odor 
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perception in a mammal to the quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
odor perception in a mammal, wherein at least one of said odor receptors is a odor 
receptor polypeptide having a sequence that is at least about 40% identical to a 
5 sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
10 NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
15 NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
20 NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
25 SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
30 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO:243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 
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